WO 2007/ 014934 PCT/ EP2006/ 064847 QUI NOLI NE DERI VATI VES AS ANTI BACTERI AL
ACGENTS The present invention relates to the use of quinoline derivatives
for the manufacture of a nedicanent for the treatnent of a bacterial

i nfection. W®€ Wesiige3ance to first-line antibiotic agent sPcBEERNGIBE4YI NQ

probl em Sone inportant exanples include penicillin-resistant
St rept ococcus pneunoni ae, vanconyci n-resj.stant enterococci,
methicillin-resistant Staphyl ococcus aureus, nulti-resistant sal nonell ae.

10 The consequences of resistance to antibiotic agents are severe.
I nfections caused by resistant mcrobes fail to respond to treatnent,

resulting in prol ongedINOLMESBERIVA TIVERASIANTIBACTER IAE AJENTR eat ment
failures also | ead to | onger periods of infectivity, which increase the

nunbers of infected people noving in the comunity and thus exp05|ng t he
general popul &b§ Hﬁsef“d“‘fq‘i@o‘%’iekak%&th?:%tolfa't‘,‘fl‘?l’rﬁ‘ﬁ defivapiegs Sprahg magulasiuse pfhf ect i on.
15 Hospital s anmediaancant for deltreetoreporiabhctafal infketi@nt i m cr obi al resi st ance

probl em wosl dwi de.  The conbi nation of highly susceptible patients,

i ntensive and_pr ol on%gtq alntl m.crobial ~use, and cross-infection has

resul ted in i RESEATCHREIN 0R apibitiicypesnsls b epereing robiems Some AnPRSERNS. 20

Sel f - medi cat i examples Inchdt penicHiobesiEtant breeparadchernenmapoae, Vach mycic-enistanout i ng t o

resistance.  SLbeiTBChERkAh. ABL S ARLA S, LG HIRSCER At e Of L €N

i nadequat el y dose may not contain a equate anounts of active drug.
Patient conpliance with recomended treatnent is another major problem
Patients 125 T @eteqhanctsakecsivediactatntibigticiapéngy areigvere Hefertidns eatseeyt when t hey

begin to feel cfpgtltdﬂt%lcrogés falme$8n&t8%£tﬁleltgoleﬁﬁtflr%r g g?olgngled hlﬁQs‘s’ Eﬁ@ rez%&er eby

creating an i envi ronnent m cr o e killed.

Because of t hBSkfErginfreptasnidpiliseseisp deafin longst aeripds P%‘P@P‘i“ﬂ‘éf wWhiEY si ci ans are
confronted 3bicwbdehhd mﬁ@eﬂsmﬁnﬁec’fedrpewﬁi‘ﬂ mbvitdianie dosmmaite fidbis axgoshﬂger apy. The

mor bi di ty, mfh%gkﬁeg offlion 4 AEAG! FeofiB aortemf%lcfptrdumn%ﬁbrpns i npose an

i ncreasi ng_burd care s efore, there is a
hi gh heed 1 or HW%&W&HH&% C%pqnﬁlg ﬁ‘ﬁ&'&ttf%‘f"},\g'la ﬁeﬂ?twpmgem weldWides o ci al | y
for the treat fiedondinaiinf efdtighhnsiscatidephtioyts rigeissteand potongddrmtimd@®2007/ 014934

PCTI EP2006/ 0648444 crc%s-%f&%ﬁ Eéétré‘s%éll% RHRdckiBRSV el gl s8Rl Sg! 0sed in US
5, 965, 572 (Th;e)a llJOnglertlSe States of

20  Self-medication with antimicrobials is another major factor contributing to resistance.
Self-medicated antimicrobials may be unnecessary, are often inadequately dosed, or

may not contain adequate amounts of active drug.

Patient compliance with recommended treatment is another major problem, Patients
25  forget to take medication, interrupt their treatment when they begin to feel better, or
may be unable to afford a full course, thereby creating an ideal environment for

microbes to adapt rather than be killed.

Because of the emerging resistance to multiple antibiotics, physicians are confronted
30  with infections for which there is no effective therapy. The morbidity, mortality, and
financial costs of such infections impose an increasing burden for health care systems

worldwide.

Therefore, there is a high need for new compounds to treat bacterial infections,
35  especially for the treatment of infections caused by resistant strains.



Anerica) for treating antibiotic resistant infections and in WO 00/ 34265 to
inhibit the growh of bacterial mcroorgani snms. WO 2004/ 01 143 6,

W2005/ 070924, W2005/ 070430 and W2005/ 075428 disclose 5 substituted

qui nol i ne ®&riooHeIH9Bas havi ng activity agai nst Mycobact ePCHEP2006/pé84t i cul ar
agai nst Mycobacterium tubercul osis. One particul ar conmpound of these
substituted quinoline derivatives is d%cri bed in Science (2005), 307,
223-227. None of these publications disclose the use of the present
substituted quinoline derivatives according to this invention. 10 SUMWARY
OF THE | NVENTI ON The present invention relates to the use of a conpound for
t he manuf act ufebsofuted quimelines sveerdreddyrdistlosedtin B8 t5EML 7D Tise Wraet Statealof
infection, saigheGQMRAURGIRBIIoR: reditart HIRABNGN@En Woy 4264 dhadnigPde (10) (0),
(mp%uwja%% N%RBR@rRﬂGZ()pG~&M(Im / R3 RB

Rr a phar naceft CleiAl BPFAHBRISTS d or base addition salt thereof, a
quat er nary amWie200He t436f WR 08T/ &84 REP0O&0T 343D sh®i(200F/ 0128 tisdesef , a

taut omeri csf ogmkihes gﬁafml% dBrivafi OesNa QX H€ivE LIS @B oterth BB Ru D
21)(17/1) 14934 PCT. %2006/, 064?47 -3 i S ‘Qgrdr %en, ?3{ 0, EI al oal kyl ,
cyano, hydr ox§emAt Myqqlecrerim ypercrdpsisy | g particufiniompping of fieps JuBtiuedy | |
al kyl t hi oal kyhyingiine detosalivesris dtis¢ribied ol Seyencq2065)407i 128€4@r equal to 1, 2, 3 or
4 ; is hydr ogRBae dNEHOXIblicAIBIE SRR 1R kY 1A pres@hicUbsPrva fivlodny. al kyl thio,
derivatives according to this invention,
10
SUMMARY OF THE INVENTION

The present invention relates to the use of a compound for the manufacture of a
medicament for the treatment of a bacterial infection, said compound being a
15  compound of Formula (Ia) and (Ib)

R,

%

SN—R* (la)

a pharmaceutically acceptable acid or base addition salt thereof, a quaternary amine
thereof, a stereochemically isomeric form thereof, a tautomeric form thereof or a
20  N-oxide form thereof, wherein



~N 1Y 5 nono or di(alkyl)amno or a radical of fornula wherein Y is CH2,
0, S, NHor Nalkyl ; R3is alkyl, At, Ar-alkyl, Het or Het-alkyl; R4 is

hydr ogen, al kyl or benzyl; R5 is hydrogen, hal o, hal oal kyl, hydroxy, Ar,

al kyl, al kMap2097/01a93kyl t hi o, 10 al kyl oxyal kyl, al kyl t hi pei/kpdogs/odussal kyl or

di (Ar)alkyl ; or two vicinal R5 radicals my be taken together to form
together with the phenyl ring to which 3they are attached a naphthyl; r is
an integer equal to 1, 2, 3, 4 or 5 ; R6 is hydrogen, alkyl, At or Het
15 R is hydrogen or alkyl ; R8 is oxo ; or R and R8 together formthe

radical -CH=CH-N=; Zis CH2 or C(=0); alkyl is a straight or branched

sat ur at ed hydecar bon isdgtiwadn, hdw,ihalyatkyloepaio, ﬂxgaderyZ(Ardambﬂkyl afkgrosyor is a
cyclic saturated hydro on atons ; or
is a cyclic saturated ﬁl%l?gi‘gpﬁgﬁ%ﬂ& lmgal%?lf ng %lr(%%r gl(Algﬁé}h carbon atons
attached to aPstraight ‘S&P“H?géhﬁ%‘é]doéa% diPafed hydrocarbon radical having
froml to 6 cBfbon at omﬁlydroghehyairmxyememamcaralk@nxﬁtaﬁdyio&aznk)bexyoa)lkylﬂfml |y
substituted with hydroxy, alkyloxy or oxo; 25 Ar is ?\ cycl e sel ected
fromthe group of phenyl, naphthyl, acenaphthyl, r'\éﬁ%r onapht hyl , each

optional Iy substituted W|th 2.0r. 3 subst Ysubst.i t uent

i ndependent |y sel ect edeP%?r'i%qaig(y Buin Oroafraﬁ‘%rogg’ymulﬁal 0, cyaﬁgerem itro,
am no, nono- or dial kyFHEOS, NHId(WalkWhal oal kyl, al kyl oxy, hal oal kyl oxy,
car boxyl, al kgt oxycar bgrmJyl pgrmlngg}qr}lp@eyﬁet ANBA; phol i nyl and nono- or 30
di al kyl am nocgg bonyl ; h 3 2 g I ic heterocycle selected fromthe
group of N-ph&poxypi peli éf rrq%efl ’E)[%f) ¥t nyl , pyrrolyl, pyrazolyl,

i midazolyl, fBranyl, thikedpben, boladelogkyl, h}idmx,a&mhl#yl alkﬁb?&zdlkyllhio,

i sot hi azolml pyri di nyhmylpwalkm glk?Mh@all@&'rﬁ?fzéU@Y!)r @M)all@yrbrdaﬂ nyl; or a
bi cyclic het er o oc‘ygpg sel ec

qui noxal i nyl , 3R H?ﬁy(ﬁ’gg%%li/ oget eéﬁ“z@%‘éio(gq@?r W‘H]et%?l’sel}%ld%lt?/l

which they are attached a naphthyl;

r is an integer equalto 1,2, 3,4 or 5 ; and
R® is hydrogen, alkyl, Ar or Het ;

15 R’ is hydrogen or alkyl ;
R® is 0X0 ; or
R’ and R® together form the radical -CH=CH-N=;
V4 is CH, or C(=0);

alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6

20 carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with hydroxy, alkyloxy or oxo;

25 Ar is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of hydroxy, halo, cyano,
nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy, haloalkyloxy,
carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and mono- or

30 dialkylaminocarbonyl ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,

35 quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,



CVO 2007/ 014934 PCT/ EP2006/ 064847 -4 benzot hi azol yl, benzi sot hi azol yl ,
benzof uranyl, benzothienyl, 2,3-dihydro- benzo[ 1, 4] di oxi nyl or
benzo[ |, 3] di oxolyl ; each nonocyclic and bicyclic heterocycle my

opti onal | yWe2081l1¢93#t ut ed on a carbon atomw th 1, 2 orp@/ERuFEdGIs4UENt s,
each substituent independently selected fromthe group of halo, 5 hydroxy,
al kyl or alkyloxy ; halo is a substltueqf sel ected fromthe group of
fluoro, chloro, bronp and iodo and hal oal kyl is a straight or branched
saturated hydrocarbon radical having from1l to 6 carbon atons or a cyclic
saturated hydrocarbon radical having from3 to 6 carbon atons or a cyclic
sat ur at ed hydr ocarbbothizdiyt &knzdsahiaaglyl, bomv iOnd, banz@hieayl IR dayans at t ached

to a straight or hegRenediosall a froml to 6
carbon atons; whereij nFQLﬂ " 9%%&9[1 3']'&161){0% ERQ%O&@%E@%S?%\&%I;}% wi th one or

more hal o atons; pPF&IAC %Imf%‘?ﬁuoflﬂg bSé‘étisEWe IOn aﬁfrg%‘% 1R WIQ lof RBY t han a
Mycobacterial i nf ecltsiiomnts, kachifdnbstipreetsieddpendambrdelecnd &bmoha gbat @halbp a net hod
of treating a bacankgyamppggg!gQ prOV|ded that the bacterlal infection is
ot her than a Mycobact I nfé part ] Iar a

war m bl ooded MfEtma] 2 S r‘t‘éenf Wleﬁgﬁ OEUP%?O%P ?fgﬁ‘ﬁﬁ’ C}H%fﬁptFP PA ‘bl?ﬁ ni st ering
an effective batmlkyl of isa samglptcwhmn@fedsdmaatedﬂmlmcatbnnt@lculﬁmvmglﬁnmlLt020 The

conpounds accor di ng t o EgpsiHidnd drdey@daitaRl 1 Rgaﬁcdl%%&h Ahvagk ﬁd?n@hat e.g.
a conpound according to F A 0X0 IS

r
t aut omeri c equi val ent °c§f"a§’086‘f?ﬁ]6&hﬁlz%gbﬁﬁnﬁi‘t 113fdb°°¢r(9Pﬁ{ﬂdéYd](}}déi‘)‘lé\£ﬁ°P]h R2
equal to h¥droxy (ket o3 anolarbonatonsrtadhsdip.a sEhigDETAtah&od DES@REPTI ON | n t he

framework of this appl hﬁi%c'al%en ra%chIYHavﬂng iBmSb BicGBbn AbmBNARELcheSAT Ur at ed
hydr ocar bon radi cal havin S a cycllc

saturated hydrocar bonmf)’}'i%iElr at atﬂ‘&?/F‘rﬁQl%?lt&ﬂﬁgé"“lhé’n%mclﬁ?rﬁgﬁloéﬁ or is a
cyclic sat ur apredid@0thityiir mctard) arfeqtiau iscdlier thaw i vy cblraoid infect®ncar bon at ons
attached to a straight or branched saturated hydrocarbon radi cal having

froml rbon at.ons erei n eac ar.bon, omc¢ n be opti
SUBSt t Ut &8 PR ChiBARy Ry T Gy o e O PR G BRROY PV hy!
et hyl or cycl thhgkgbactetiblyihfectin i othe thas kiMygokasizoeliinfeeitonoin aghdoyhaliim al |

definitions usegulehlatheleia Iﬁermrlalﬁrrﬁmeamaarcu1a3§hﬁmeﬁll b@hﬂ}gmgal oal kyl, is

O _6al kyl which represents a strai Pt or
ministering an ellective amount

a compoun(f1 cg' he 1nvent10n to tfle mammal,

20  The compounds according to Formula (Ia) and (Ib) are interrelated in that e.g. a
compound according to Formula (Ib), with R® equal to oxo is the tautomeric equivalent
of a compound according to Formula (Ia) with R? equal to hydroxy (keto-enol

tautomerism).
25 DETAILED DESCRIPTION

In the framework of this application, alky! is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms ; or is a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms ; or is a cyclic saturated
30  hydrocarbon radical having from 3 to 6 carbon atoms attached to a straight or branched
saturated hydrocarbon radical having from 1 to 6 carbon atoms ; wherein each carbon
atom can be optionally substituted with hydroxy, alkyloxy or oxo.
Preferably, alkyl is methyl, ethyl or cyclohexylmethyl.
An interesting embodiment of alkyl in all definitions used hereinbefore or hereinafter
35  including haloalkyl, is C;.salkyl which represents a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms such as for example methyl,
ethyl, propyl, 2-methyl-ethyl, pentyl, hexyl and the like. A preferred subgroup of



hydr ocar bon radi cal having froml to 6 carbon atons such as for exanple
methyl, ethyl, propyl, 2-nethyl-ethyl, pentyl, hexyl and the like. A
preferred subgroup of WD 2007/014934 PCT/ EP20061064847 -5 C alkyl is Cl
4al kyl whi ®© 20871e%e¢nt s a strai ght or branched sat ur at eeCTpRM@OE#d3DN

radi cal having from1l to 4 carbon atons such as for exanple nethyl, ethyl,
propyl, 2-methylethyl and the like. 5 [n the framework of this
application, At is a honocycle selected Tromthe group of phenyl,

napht hyl , acenapht hyl , tetrahydronaphthyl, each optionally substituted with
1, 2 or 3 substituents, each substituent independently selected fromthe
group of hydr &xslkyl k&l alkyd yhivh repmisentog staighnor, bramoixo-satorateditgtiboydroom no, al kyl ,

hal oal kyl', al l‘ﬁ)dlcgl)ﬁévm Ramoab i@éhl@&y atoﬁ@&@@éé’for e)?aHﬁ)él rf?éfﬂﬁaert}g@r})%pyl

am nocar bonyl rrg1 FFQ l @1{1 nmono- or 10 di al kyl am nocarbonyl .
Preferably, AFTEY {“H%//“e phenyl, each optionally substi tut ed with 1
or 2 halo substltuents Inthefrarrework of this application, is a

monocycl i cs heirﬁth@ﬁ%ﬁév@orl@ 6l B&t lcﬁtﬁ&m 2 hobQUR satcté\&ﬂ?&ﬁmg]&@%?r idinyl,
pi peridinyl,

ran
Bt L B iy PRSP, BTt col R R et Ay
pyr azi nyI andr Jypbstdeenisngdch substitaenbindymehdeantli el @ted dipol e g@he of lpdraky,om t he
group of qui ngii,RYdno, maylama@hioﬂylm dlakgRklo, a %uamk@%fklfybb& benzoxazol ylI ,
benzi soxazol yL a@( zoth |baz§l %E’[l bepzi Sot hi az IX'L io UH‘?B’%
benzot hi enyl , M90%, "Piy‘d‘F SBENZOY 174137 “‘HVTO“% é‘??i]glo oy ¥yf ; each
monocycl i ¢0 andllalbylelylmlocarbdmet ePteydlye Anmynapiphyil ongtiehyl, ¢aeh oiogelhst i t uted on a

car bon at om Wyhitdied witRh 082 8MBSILstiU&d S, each substituent independently
selected fromthe group of halo, hydroxy, alkyl or alkyloxy. Preferably,

Het is thienyl or furanyl or pyridyl, nost preferably Het is furanyl. In
t he franmewor kinghe frh‘il@'vcalppﬂ thisappleetionhdetos @ mosocselivdeietograi¢ sedamted ditoedhd r om t he

group of 25 flole Eéﬁbgypq)en@mnﬁp@m%yu s;Jgo@nngyr%hﬁaHfda&olyﬁ fifar§t, " @i ght or

br anched thurat ed ocar bo 6 car bon at onms or

a oyl ic 4t uﬁlmldowﬁr%@a’%%xp aiahE Roraoh b S Brirgie SRR ot ane. or
a cyclic sat upstryddinpttoc ablsprichadiocgdle selzated figmfthegro® afguidobmd.bon at ons

?ttacge? tg a ﬁﬁdx@hﬂh‘tm&'lylQ{eﬁﬂﬁlﬁlﬁgolﬂ%éﬂéﬁhﬁﬂyl &Mmd%ﬁﬁfl}h%nééﬁh&%]l havi ng
rom 0

c
substi tuted ﬁ?%lsghﬁ‘oggs%?@eﬁyl%eﬁfo ‘flé‘iﬂé%he [ﬁgjﬂ?x% (Br orm f1 uoro
or chl oro anbengeléfBédieoly); cdehmoaddyylic 4nd bpmlylhaﬂew@dfﬁah)kyptmvm}y&q i s defined

as mono- 9 a@kﬁm@h elwbﬁgéntaﬁlﬁdn@l Bl Iehbstitde D, BUANBY BuenfRE¥hdenl§ h one or
nor e uoro at ?erTFed from the group of halo, hydroxy, alkyl or alkyloxy. Preferably, Het is thienyl
or furanyl or pyridyl, most preferably Het is furanyl.

In the framework of this application, halo is a substituent selected from the group of

25  fluoro, chloro, bromo and iodo and haloalkyl is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms or a cyclic saturated hydrocarbon
radical having from 3 to 6 carbon atoms or a cyclic saturated hydrocarbon radical
having from 3 to 6 carbon atoms attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or more carbon

30  atoms are substituted with one or more halo atoms. Preferably, halo is bromo, fluoro or
chloro and preferably, haloalkyl is polyhaloC, salkyl which is defined as mono- or
polyhalosubstituted Cj.salkyl, for example, methyl with one or more fluoro atoms, for
example, difluoromethyl or trifluoromethyl, 1,1-difluoro-ethyl and the like. In case
more than one halo atom is attached to an alkyl group within the definition of haloalkyl

35  or polyhaloC;galkyl, they may be the same or different.



exanpl e, difluoronmethyl or tifluoromethyl, 1,1-difluoro-ethyl and the I|ike,
In case nore than one halo atomis attached to an al kyl group within the
definition of hal oal kyl 35 or pol yhal oC -6al kyl, they nay be the sane or

di fferent. wWoR0@00#3014934 PCT/ EP2006/ 064847 -G I n t he mafEmdsioess4Df Het ,
it is meant to include all the possible isoneric fornms of the

het erocycl es, for instance, pyrrolyl corg)rl ses IHpyrrolyl and 2H pyrrolyl.
The Ar or Het listed in the definitions of the substituents of the
conmpounds of Formula 5 (la) or (Ib) (see for instance R) as nentioned
her ei nbefore or hereinafter may be attached to the renmai nder of the

nol ecul e of Farthadedinitbapf Bet, i Iseattto dweyde aihthe possit)le isadpio fioraws ohdt er oat om as

appropri ate, h&er&%leptf&l%gm s pmgﬂcfolnsﬁses g)gtzlp@fw%%ezﬁgg % yWnen Het is

i mdazolyl, it may bé 1-im dazoly 2-1m and the
i ke, 10 Li nes drawn from substituents into ring systens indicate that the
bond may be alhcatihedict liedanyheakfititienssiiihe alisetueitngf thd ampounddief Formula

phar rraceutscahépérasp@petf%%&a@c%uzd) A% RA h3BbetR0PLAGKMERL B, cOTPT Se the

15 therapeutical |l tive non-toxic acl or ns h the
conpounds ac%?@?ﬁ‘gthf’éenﬁuidﬁ‘é? thegnelasude (iFaymuds () o flbhihpough pny rfrkg for m Said
aci d addi t i oncastaintos hganathe ae lyipaspnied, i yottorleatisaxyedifial. Dasefor exampds, t he

conpounds accopdigg ;s 19&1(@1&5lﬁeﬁlrf95@}'llrﬂld££oﬁ)l 2. l%%a(z{)lpb 4Wnidd d&ﬂ%&)&“ ate acids,

for exanple ipnorganic acids, for exanpl e hy acl in particular
hydrochl oric td, hydrobrom c acid, sul fur| c acid, nitric acid and 20
phosphori ¢dacid ; organic acids, for exanpl e acetic acid, hydroxyacetic

aci d, propanojges cﬁ&b@ﬁmﬁ@@shﬁerﬁ&h@rln@égléﬂéfﬁscmﬁgdtéjbhat(}?f@llﬂnﬁ g'bg’att&h@d oni ¢

acid, succinic acl elc acid, funaric acid, nmalic aci tartaric acid,
citric acid, PARBEYH th%%ﬁal?ﬁﬁll%atﬁ@? ‘d, ethanesul fonic acid, benzenesulfonic
acid, p-tol uenesul fonic acid, cycl am c acid, salicyclic aci d,

pam nosal )°y“e%h%a@%‘%ﬁ?%f’%?%*‘“‘;‘g%?ﬁ‘3‘1‘1‘% Jhee QRN rERAREAREI 10 o el ther
their t heﬂgpeﬁ?ﬁdé%\?‘?%}]yéﬁtf‘ie\}@n' gl“g%l%ait f%?&l:‘flm}i ‘&ﬁg%%“’tpof‘%ﬂsrrs by
treatment wi té#ecandipe dpeithat liabrmnlgélm) o (&ﬂdrelahbmg@mnc Shdses addipprwly daabe base
salts forms Q&mrdl Qpeatir%ﬁh@t%‘a@éﬂ%hﬁ of thB€o d&' a'ééﬂrélﬁ«l: %%nh&ﬁ%rﬁﬁlg?ﬂaj ne and

rerggf,]gsﬁu(na;:,] Sgrégs R ﬁ.?%g}i[)qsaée a%gcg,: Erf;lrs ar t]:q?rlfg)rg%mlc amds for example 'hy(ipohal?lOt assium

acid, in particular hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid and
20  phosphoric acid ; organic acids, for example acetic acid, hydroxyacetic acid, propanoic
acid, lactic acid, pyruvic acid, oxalic acid, malonic acid, succinic acid, maleic acid,
fumaric acid, malic acid, tartaric acid, citric acid, methanesulfonic acid, ethanesulfonic
acid, benzenesulfonic acid, p-toluenesulfonic acid, cyclamic acid, salicyclic acid,
p-aminosalicylic acid and pamoic acid.
25
The compounds according to either Formula (Ia) or (Ib) containing acidic protons may
also be converted into their therapeutically active non-toxic base addition salt forms by
treatment with appropriate organic and inorganic bases. Appropriate base salts forms
comprise, for example, the ammonium salts, the alkaline and earth alkaline metal salts,
30  inparticular lithium, sodium, potassium, magnesium and calcium salts, salts with
organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts

with amino acids, for example arginine and lysine.

Conversely, said acid or base addition salt forms can be converted into the free forms
35 by treatment with an appropriate base or acid.



organi c bases, e.g. the benzathine, N nethyl-D glucam ne, hybram ne salts,
and salts wth amno acids, for exanple arginine and |ysine. Conversely,
said acid or base addition salt fornms can be converted into the free formns
35 by treawvoemr/omosh an appropriate base or acid. WO 20@7/HPrebeB64s47

PCT/ EP2006/ 064847 -7 The termaddition salt as used in the framework of
this application also conprises the solyvates which the conpounds accordi ng
to either Formula (la) or (Ib) as well as the salts thereof, are able to
form Such solvates are, for exanple, hydrates and al cohol at es. 5 The term
"quaternary am ne" as used hereinbefore defines the quaternary anmoni um

sal ts whi ch tTite tgomdditing saltok ufedrimibe drahb@grk of thisl dpplicatien @dl @ntpasds rem by

reaction bet WeRhes dnRRECoMbiUn89SR0 e B GRBRYMAG. O §iQTTU Rell ddde OF (1b)
? an optionally

and an appropr uat er ni suc

substi t ut ed aﬁ“l@’#ﬁﬁ‘l’rﬂ “bISF%H’%k%Cﬁéﬁr’]vﬂﬁ arey réf‘ar{%l%él?’ﬁé‘i‘iwnﬁial i de,
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quaternary amine has a posmv y charged nitrogen. hannaceullcallfg)accep able
counterions include chloro, bromo, iodo, trifluoroacetate, acetate, triflate, sulfate,
20  sulfonate. Preferably, the counterion is iodo. The counterion of choice can be

introduced using ion exchange resins.

Compounds of either Formula (Ia) or (Ib) and some of the intermediate compounds
invariably have at least two stereogenic centers in their structure which may lead to at
25  least 4 stereochemically different structures.

The term “‘stereochemically isomeric forms” as used herein defines all possible
isomeric forms which the compounds of either Formula (Ia) or (Ib) may possess.
Unless otherwise mentioned or indicated, the chemical designation of compounds

30  denotes the mixture of all possible stereochemically isomeric forms, said mixtures
containing all diastereomers and enantiomers of the basic molecular structure . More in
particular, stereogenic centers may have the R- or S-configuration; substituents on
bivalent cyclic (partially) saturated radicals may have either the cis- or trans-
configuration. Stereochemically isomeric forms of the compounds of either Formula

35  (1a) or (Ib) are obviously intended to be embraced within the scope of this invention.



30 denotes the m xture of all possible stereochemcally isoneric fornms,
said m xtures containing all diastereoners and enantioners of the basic
nol ecul ar structure . More in particular, stereogenic centers may have the
R- or S-cowbixgaweatdzon; substituents on bival ent cycli cedmpambisabisy)
saturated radicals may have either the cis- or trans- configuration.
Stereochemcally isoneric forns of thenﬁorrpounds of either Formula 35 (la)
or (I'b) are obviously intended to be enbraced within the scope of this

i nvention. WO 2007/014934 PCT/ EP2006/ 064847 -g Fol | owi ng CAS- nonencl at ure
conventions, when two stereogenic centers of known absolute configuration
are present iFollawimg@c+h@nenaiatuR dmhveStldes@hdnp{avoBteieﬁge@&sde@tﬂs(éfklbﬁ&ed on
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al ways in t hePsEecifipges SBASTr Th e apbdh A Wrd: HepesH ionoé the highess ariority ng
system Thie passtiieanomothe ddymnieirghvedbn pomai th ying sis&tn Havig thedowishen®t her
asymietric. cahef kMl alifs oS LM J a1 aﬁé)d%e!?ﬁurgf?%gﬁ feon, of the

hi ghest priority subs{ituent erence at o enom nated "a", if
't 7's on the WHERSETIdeapsHD ﬁ@alﬂghﬁfta?ﬁéﬂ%uk&awtﬁpﬁlaeoptw ARG g syst em
or "p", if itcart®nenntineheoingsysten céntiot totth@pdmam opthahghesdpieitysubstdudny t he

ring system Amﬁ@w?ere%@@&m ae%ﬁarn th&”ﬁﬂﬂ i€ of %@amesmamﬂ%&flglaw' S means

that said formis an |a assocj at ss than 50 %
preferabl ¥V | e%eée“f‘}ﬁ‘ﬁ%gé%eé}é‘g Fﬁﬂ"@y °f2é3 p‘f gfse(f“a% Qibgreide o ? Sﬁlei‘bpl%e even nore
pref erably | esserimmahbbie rihgiststkeer. preferably | ess than 2 % and nost
preferably less than | % of the other isonmer(s). Thus, when a conpound of
Formula (Ia) .S for. instance specified as (aS, this nmeans that
t he conpound %eré% o1 BtpgpipQmeric drmyif indicated, dfps me‘g}sﬂl? ﬁﬁﬁ‘ggml?‘s The conpounds
of either Forswbdtantigllalreeane agsotidtedraith pes bymitte sprefecbly ess then PoPamofe racem ¢
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rt-known r n.pr For nul
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compound of Formula (Ia) or (Ib) is for instance specified as (&S, PR), this means that
the compound is substantially free of the (alR, PS) isomer.

25  The compounds of either Formula (Ia) and (Ib) may be synthesized in the form of
racemic mixtures of enantiomers which can be separated from one another following
art-known resolution procedures. The racemic compounds of either Formula (Ia) and
(Ib) may be converted into the corresponding diastereomeric salt forms by reaction
with a suitable chiral acid. Said diastereomeric salt forms are subsequently separated,

30 for example, by selective or fractional crystallization and the enantiomers are liberated
therefrom by alkali. An alternative manner of separating the enantiomeric forms of the
compounds of either Formula (Ia) and (Ib) involves liquid chromatography using a
chiral stationary phase. Said pure stereochemically isomeric forms may also be derived
from the corresponding pure stereochemically isomeric forms of the appropriate

35  starting materials, provided that the reaction occurs stereospecifically, Preferably if a

specific stereoisomer is desired, said compound will be synthesized by stereospecific



(I'b) may be converted into the correspondi ng diastereoneric salt fornms by
reaction wth a suitable chiral acid. Said diastereoneric salt forns are
subsequent |y separated, 30 for exanple, by selective or fractional

crystal |l i zat0 007/Eued4t he enantionmers are |iberated thersfmErminyesdskal i. An
alternati ve manner of separating the enantioneric forns of the conpounds
of either Formula (la) and (Ib) involveg |iquid chromatography using a
chiral stationary phase. Said pure stereochemically isomeric fornms nay al so
be derived fromthe corresponding pure stereochemcally isoneric forns of
the appropriate 35 starting materials, provided that the reaction occurs

st er eospeci f i mathbds. of Preptreticb| Thesefmethods pdkddiartagstslyempbgnaeantiomededlyr ed, sai d
conpound W | | yhessying hagtizgd by stereospecifrc WO 2007/ 014934

PCT/ EP2006/ 064847 -9 net hods of preparation. These methods wil |

advant ageously enpl oy enantionerically pure starting materials. The

t aut oneri ¢ f ollimstagbmermelonang therndsipodnde pf diber Heonwtai(la) ¢rl(Bb) aemehtiy are neant

to 5 cormr'ssecc_;nmpﬁsthgwmﬁwqﬁs@ifeiﬁgﬁmﬁm&@aml@(Vh@rzin%r @b WogsgI N e. g.
an enol group is (keto-enol tautonerism. The

onverted into a keto grou
N- oxi de for nscodlf’erfeﬁém%ﬁfﬁtBﬁFf’é‘B a%"éﬁ’rogfaﬁt@%%s ither Formula (la) or (lb) are
meant to conprise those conpounds of either Fornula (la) or (Ib) wherein
one or sever afrhelQ-oRiat FRUE B B AsFBroBh® aBoekHhZE dithed FBM@ﬁa)Coahbﬁﬂe Neghti de,
particularly %hose .N—tgm des V\%er ein Ehe}é‘ﬁ“ %oﬁsg@%'t e am ne radical is
oxi di zed. The'% FTBHI 'Bor° SPRRPUEGHE FlUss Eorgwta (AP HPORHAE S{'G¥bal Iy cal | ed
"pro-drugd0) ufrogehetonphray rradioiddgihe ad-katled dtaxide, wompbuln desadeaidds ng to t he

invention, WhiygheidfiR RGEREEH: hifline kaiciiyGkiliedyi €l d the conpounds according
to the invention. Pro-drugs are usually (but not always) of |ower potency

at the target receptor than the conpounds to which they are degraded.
Pro-drugs ar eThrainvantion alsd sompsiedsderivehienconipeunie Sisndly cebberdp ormdrubgsofcheni cal

or physi cal p@%ﬁa{cuogﬁaﬂﬁ@%iva@dﬁgmhﬁ@ apdinY  tieahie@tor which @M deg@bed in
ineffici ent. For, exiﬂgl e th§ lesi.r e%tﬁoneo%md Igta)ﬁ,be onl%/, %Jrl A sol ubl e,
it may be %JOOW@ O iA LR SPPRANGAGALNS ) PHBVEAGRY SHP LS A ‘ﬂ&] BP% ¢ may
have an undesilvats) 9f lowernotqarwairie thigetfredeptoethairhe cerapounds tg i itiens atsn
pro-drugs mayddeadt@Ung-drips HeQattidularty usdful Rherdthe desiPEORdipEnd habeheghidael i very
Systens, 1985 Hg‘? 112- 1&6,t a%nda Drtu%ls : ],%%5 i& tpg. §55t47l*3 ProTedr ugs
forms of the PHAVHELBIOBGHEAPTYIEEET FRIRSTRSH AFL L BrdiCRg" 15T PHE % vent i on
25 wi | | gener theldgsitoé caopapadimds baedopadilngelolde, éi mdyehe pPornirinspgried peross (| b) ,
the phat naceytntdbdaVepRGARRL 80k BaPRdvE aRindRARSIyaHsH blagia SRS, Fhgeeof, the
stereochem Caldilsé{lssion on pro-drugs may be found in Stella, V. J. et al., “Prodrugs”, Drug Delivery

Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473,

Pro-drugs forms of the pharmacologically-active compounds according to the invention
25 will generally be compounds according to either Formula (Ia) or (Ib), the

pharmaceutically acceptable acid or base addition salts thereof, the stereochemically

isomeric forms thereof, the tautomeric forms thereof and the N-oxide forms thereof,

having an acid group which is esterified or amidated. Included in such esterified acid

groups are groups of the formula ~-COOR”, where R” is a Cj.salkyl, phenyl, benzyl or
30  one of the following groups :



isoneric forns thereof, the tautonmeric forns thereof and the N-oxide forns
thereof, having an acid group which is esterified or amdated. Included in
such esterified acid groups are groups of the formula-COORX, where R is a
G fial kyl , Wsh¥a/0149-enzyl or 30 one of the foll ow ng gPCUPRIGES4CH2d WO
21107/ 014934 PCT/ EP2006/ 064847 -10 Am dated groups include groups of the
formula - CONRYR', wherein RY is H  Ciggl kyl, phenyl or benzyl and R is
-OH, H Cl1_5al kyl, phenyl or benzyl. Conpounds according to the invention
havi ng an am no group may be derivatised with 5 a ketone or an al dehyde
such as formal dehyde to forma Manni ch base. This base will hydrolyze with
first order kiAnadataglgroups aglwdogoupsalf theiformulaAheOBREY", wisaen Réisdi,naf t er, the
t erm " conpounds.0d1, EREMVSDehdy@indat” i LB, "H,i S A1BAPhedy@ or Rngf. | NCl ude their
N-oxide forns, their salts, their quaternary amnes, their tautoneric 10
forms or their stereochemcally isoneric forms. O special interest are
t hose conpounfempdunforaqerdig (o hy inyentioh byvinghinchming gogt Brebrdeemitsed Wigh pure. An
interesting epRaeidBRRh alabhylid Qich hERHENIddhDYAD A Melrih&asd ThHisHKewgompounds
of Formul a (ga({r or \%‘lhbi)-m t(§1e @htar maceu |ca}ltl.(%/ acceptabl e acid or base
addi tion sal t YTHEFHIR BT KU i RS HRUTY v i someric forns ther eof,
the tautoneric fornms thereof and the Al-oxide forns thereof, wherein Zis
C:%i; | Ris hyfiﬁwxlg?@_er Rad rls)ereﬂlm{egallidém "c6M fﬂ;ish Mlﬁﬁﬁ?/(laﬁﬁﬂbﬁﬁ lme@dtlfd" :
al kyl oxy, all i al kyl oxyal kyl ,. al k hi oa Ar - al. or .
i Chr eyt S o 3R e Aol UGBS it B oS ogen,
hydr oxy, dgr cépmeor theiksieresopemigilkyibamepiglftegis.oRy spegipkiglerehiiage thoseN 1 Y nono or
di (al kyl) am neoffoudsiddttb&mila @f) of @bywhich M aERbdhenfichiBy pde2, 0, S, NH or
N-al kyl ; R3 is alkyl, Ar, Ar-alkyl, Het or Het-alkyl; 25 R4 is hydrogen,
al kyl or benzyl; R5 is hydrogen, halo, haloal kyl, hydroxy, At, alkyl,
al kyl oxy, al kyntikgresting embodiment of the present invention relates to those compounds of
Formula (Ia) or (Ib), the pharmaceutically acceptable acid or base addition salts thereof,
15  the stereochemically isomeric forms thereof, the tautomeric forms thereof and the

N-oxide forms thereof, wherein

Z is CHy;
R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
20 p 1s an integer equalto 1, 2,3 or4;
R? is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

?\\N/\
Y
mono or dialkyl)amino or a radical of formula K/ wherein Y is

CH3, O, S, NH or N-alkyl ;

R’ is alkyl, Ar, Ar-alkyl, Het or Het-alkyl,
25 R is hydrogen, alkyl or benzyl,
R’ is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or
two vicinal R® radicals may be taken together to form together with the phenyl ring to
which they are attached a naphthyl,

30 7 is an integer equal to 1,2, 3,4 or 5 ; and
R® is hydrogen, alkyl, Ar or Het ;
R’ is hydrogen or alkyl ;
R® is ox0 ; or

R’ and R® together form the radical -CH=CH-N=;



al kyl oxyal kyl , al kyl thi oal kyl, Ar-alkyl or di(Ar)alkyl ; or two vicinal R5
radi cal s nay be taken together to formtogether with the phenyl ring to
which they are attached a naphthyl; 30 r is an integer equal to 1, 2, 3, 4
or 5 ; andWORWTW4Hydr ogen, al kyl, Ar or Het R7 is hydrragerr2oms/osdskyl R3 is
oxo ; or R7 and Rs together formthe radical CH CH N W 2007/014934

PCT/ EP2006/ 064847 -11 alkyl is a straight or branched saturated

hydr ocarbon radi cal having from1 to 6 carbon atons ; or is a cyclic
saturated hydrocarbon radical having from3 to 6 carbon atons ; or is a a
cyclic saturated hydrocarbon radical having from3 to 6 carbon atons
attached to aalstlr ad gaight othranbddedusisd by dbedbdnydiiot brvibafraadicc@l 5 havi ng

from1l to 6 carbonRa@boisms ; Whes @}icﬁc %ﬁhe&ﬁ’fd@e%baﬁ ﬁmcglﬁﬂvitﬂg BRI gRal 1y
substituted with ha:bgrhgg%dro

Xy, al kyl oxy or oxo ; Ar.is a hanocycle
sel ected fromthe® i %H%?ﬁ/ﬂ“ﬁ%f‘&ﬁ%ﬁ‘@?y,dl%&@H‘éffﬂt“ﬁ]ﬁa,“ng from 3/t 6
t et r ahydr onapht hylcgrbeagbmoptacimdad b strasghbst irtneheichatniaidd hyydroarben 3dical
substituends, eachqyisuBshitib6RirbdNASRENARRE] 340 Blieshlash EmADbhishagy Oup of
hydroxy, hal o, cya o iﬁg I’llht rF, m no,. nono- or dialkyl atnino, alkyl,
hal oal kyl , al kyl oﬁ@”ﬁ e 3y 0019931}‘0% BSXYF %% kyl oxycar bonyl
am nocar bonyl Ar moryphiginiagydle seirdteddng-thogrouif@hkyl. anphtipt.acteplthyl; 1l1et is a
monoclyc: ic heter F@?fﬁhﬁi:&%blﬂﬁ}f]?ﬁicﬁ ?&ﬁhél@%u&&iﬁl% »@fh N2 Bh?@?ﬁ?ﬁﬂé&@,%&c@l' nlyl i
pyrrolyl, pyrazolyl, .1 mdazo uran ien 0xazo , i soxazol yl ,
P avoyi 157D s SR Senfiich ofROR by HOsR g S SFT b fyiSang
pyridazi ny; or anbiocyminp.cndnet erdaipdinenealiet hddalkylointdre, bpladyload,
qui nol i nyl, qui noxabby lalkylorg@kdohyl, arﬁﬁs&tuahg,aaa&lrpmnn baRzemezel Yl
benzi soxazol yl , b%nﬁ% hLazoh§l _benzi sot hi azol yI', genzofuranyl,
benzot hi enyl, 2, 3- Q?HP%QS? 1, 4] di oxi nyl or  benzo[ 1, 3] di oxol yl ; each
monocycl i c andetbi cyahpeochdicdrisyrdieselvayd Gpmitraapupyof 2bphseorypbpetdinydt ed on a
carbon atom wi th 3yrrdyQpyrdzodMstdabd@ntusan§ B IREL B k619 Misbheolyg iigam1yef  hal o,
hydr oxy, % kyl or iaI k%lﬂg’i(é i irrlrgxl Q.S 'r?lSUbaslt i t%gntr.éaegne{ﬂ;t ed if rom the group
of f1uorol” chl or o SBPBRE - AN PO KA ARV Pradgingt Pot BRYISr  br anched
sat ur at ed hydr ocamhplerecycdaictegied Fawitirereyporhatinelanyl, quinoxalinyl, indolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzofuranyl, benzothienyl, 2,3-dihydrobenzo|1,4|dioxinyl or
benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally
20 be substituted on a carbon atom with 1, 2 or 3 substituents selected from the
group of halo, hydroxy, alkyl or alkyloxy ;
halo is a substituent selected from the group of fluoro, chloro, bromo and iodo and
haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
25 to 6 carbon atoms, wherein one or more carbonatoms are substituted

with one or more halo-atoms.

Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein R’ is hydrogen,

30  halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio, alkyloxyalkyl, alkylthioalkyl,
Ar-alkyl or di(Ar)alkyl.

Preferably, the invention relates to compounds of Formula (Ia) or (Ib) wherein :
R is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;
35 p is an integer equal to 7, 2,3 or 4 ;



6 carbon atons or a cyclic saturated hydrocarbon radical having from3 25
to 6 carbon atons, wherein one or nore carbonatons are substituted wth
one or nore hal o-atons. Preferably, the invention relates to a conpound of
Formul a (| )0 2907/} or any subgroup thereof as nenti orerebwosismaef ore as
i nteresting enbodi nent wherein R5 is hydrogen, 30 hal o, hal oal kyl,

hydr oxy, At, alkyl, al kyl oxy, alkylthi 0,7 al kyl oxyal kyl', al kyl thi oaI kyl ,

Ai -al kyl or di(Ar)al kyl, Preferably, the invention relates to corrpounds of
Formula (la) or (Ib) wherein : R is hydrogen, halo, cyano, Ar, Ilet,

al kyl, and al kyl oxy pis an integer equal to ', 2, 30r4;V\D

2007/ 014934 P /EPZOOGISOﬁdﬁgéh hydt@yRatkylexyhylklylogelkyloRy,cillgxirio oak kydicaky,

al kyl oxyal kyl oxy, al kyl t h| o] oré dical of forrmula wherein Yis O R3is
al kyl, Ar, Ar-alkyl or ; |s hydrogen, al kyl or benzyl; 5 R5 is
hydrogen hal o or al kyI . or t .radi cal s may be t aken t oget her
to formtoget her wth f’hfg IIbLH%nyI ri ngntlebellﬁgh @h they are attached a

napl thyl; r iB an integefkybguabr-tlylorHetand R6 is hydrogen ; 10 R is

hydr ogen or aRkyl ; Rghlygrogégpalkyl%b&;yland R8 together formthe radical
- CH=CH N=; aI Kyl is a strgmg ! ralranc ed saturated hydrocarbon radical
havi ng from 1°to 6 cafhbo © 611, a cyclic saturated hydrocarbon

radi cal havi nfyvofvieral B tadicals mEBb@@ck@dng@dteomfom weethe vathgheghehyleing &t ur at ed
hydr ocar bon radi cal hawm&gﬂfe}/@ﬂé’laaa(ﬂléﬁ ﬁna(f,aﬂlmon atons attached to a straight
or branched saturated hyd rocar boglt%g having froml to 6 carbon atons

; wherein each carbon &tomM can ¥ naI ly substituted with halo or

hydroxy ; At Rs a honoByelegss! ect ed fromthe group of phenyl, naphthyl,
acenapht hyp, RO tetrahygdyedag@hdrhpkl; each optional ly substitut ed with 1, 2
or 3 substi tugnts, each _substituent independently selected fromthe group

of hal o, hal oa; kyl ylsr%o o
R" and R together form the radical -CH=CH-N=;
alkyl 1s a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6

15 carbon atoms ; or is a a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo or hydroxy ;

Ar is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,

20 tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of halo, haloalkyl, cyano,
alkyloxy and morpholinyl ;

Het  is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
furanyl, thienyl, pyridinyl, pyrimidinyl ; or a bicyclic heterocycle selected from

25 the group of benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]-
dioxolyl; each monocyclic and bicyclic heterocycle may optionally be
substituted on a carbon atom with 1, 2 or 3 alkyl substituents ; and

halo is a substituent selected from the group of fluoro, chloro and bromo.

30  For compounds according to either Formula (Ia) or (Ib), preferably the invention relates
to a compound of Formula (Ia) or (Ib) or any subgroup thereof as mentioned
hereinbefore as interesting embodiment wherein R' is hydrogen, halo, Ar, Het, alkyl or
alkyloxy. More preferably, R' is halo. Most preferably, R' is bromo.



al kyl oxy and norpholinyl; Het is a nonocyclic heterocycle selected fromthe
group of N-phenoxypiperidinyl, furanyl, thienyl, pyridinyl, pyrimdinyl ;
or a bicyclic heterocycle selected from 25 the group of benzot hienyl,

2, 3- di hydr wlee09w§12934] di oxi nyl or benzo[ 1, 3] di oxol yl; e&sciEroveysati c and
bi cyclic heterocycle may optionally be substituted on a carbon atomw th
1, 2 or 3 alkyl substituents ; and halo,is a substituent selected fromthe
group of fluoro, chloro and bronmo. 30 For compounds according to either
Formula (la) or (Ib), preferably the invention relates to a compound of
Formula (la) or (Ib) or any subgroup thereof as nentioned hereinbefore as
i nteresting ehstdibiw dte infrerie mlafd to ascohypdundgd Rornfudd (@g) 0A(ID) ddeny sublgloyp or

al kyl oxy. Mor geRbEfehalbitd W einbsfoldal %ter%f%%eﬂo%fn%@@héfeln?ls LRalpQno. WO
2007/ 014934 PCT/ EP20061064847 -13 Preferably, the invention relates to a

conpound of Forrmula (la) or (Ib) or any subgroup thereof as nentioned
her ei nbef or e Bsfearablye thestiengonarbesiomstmpwindroé Fornmla (3a) @q (bl ortagy dubgroup

Pref erabl ys t&%rebﬁ%%%{mdm@[le%a’a‘retagm@m@sgﬁ%%r in¥nt FR&EH R iHy@ogQf,  (1D) or

any subgroup 5 thereo s, nment 1 oned e as | nteresti'ng enbodi ment
wherein R2 is qﬁX}a’fYo‘ﬁé‘ s Wreota@feﬁblyéﬁ klwli(ﬂp%y st arefsr B Rab y, R is
al kyl oxy. Nbsnwmybkﬁrably R2 is nethyl oxy. Preferably the invention
relates to a conpound of Formula (la) or (lIb) or any subgroup 10 t hereof

as nenti oned e ei fore as interestin ein |s napht hyl ,
phenyl or Her, "I bB/aﬁ TR | latamomomag ﬂﬁngﬁe}fn"?ae(iﬁe R* ‘ifcﬂPPéT“I froup

substi t ut @8l witetof asgwenfloneg hbsinbéforems mfer¢shieg ershodsent wherein B ésfreplghyly bei ng a
hal o or hal Oah@ﬂrl,or'ﬁ‘éﬁ‘in 15%111%% ﬂéﬂhbﬁ P&P'Egéh yl,8adh Qonaw?ﬁ&sﬁﬁﬁﬁ%tﬁmoyz R3 is

APty o PR g By ﬁ%ﬁ#fﬁgﬁ%ﬁa gk & nflp 85 i, B}"Sﬁ?l 05 Pt ubgr oup

4 hereof as memhilenkdreeefeiabibdt’cs raphthyi artpbenys t Vg pefdiabdy, Re it napkteylei n R3 i s

al kyl, Ar or é%1%&%%5-m@&%%ﬁ&ﬁQHmEs%Q%ohﬁ&ﬁﬂ%fﬁﬁmﬁ%kﬁé%ﬁa@Qnanonpound of
Fornula ( ) as nentioned. hereipnbefore as

rou ereo
interestiny e é%PﬂéﬁFoQﬁé%@' E%ﬁmFEbﬁéﬁﬁﬁ5@ﬁ%“%bmﬂwmﬂ?%ywh“ﬁ% Yreferably
al kyl, such asknethylArerkydt hyl . Most preferably R4 is methyl. Preferably,
the invention relates to a conpound of Forrmula (la) or (Ib) or any subgroup

t hereof as ne on d, herei nbefore as intere rein R5 is
nydr ogen.  al KGISp- HAR U85 B o B SRET L1470 PoUBrPrar PG et
preferably R5the@ofq;sdmemg@wd hereinbefore as interesting embodiment wherein R*is hydrogen

20 oralkyl, more preferably alkyl, such as methyl or ethyl. Most preferably R* is methyl.

Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup

thereof as mentioned hereinbefore as interesting embodiment wherein R’ is hydrogen,

alkyl or halo. More preferably, R’ is hydrogen or halo, most preferably R’ is hydrogen.
25

Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup

thereof as mentijoned hereinbefore as interesting embodiment wherein r is 1 or 2, more

preferably 1.

30  Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein R® is hydrogen
or methyl. Most preferably, R® is hydrogen.

Preferably, the invention relates to a compound of Formula (Ia) or (Ib) or any subgroup
35  thereof as mentioned hereinbefore as interesting embodiment wherein Z is CH,.



25 Preferably, the invention relates to a conpound of Formula (la) or (IlDb)
or any subgroup thereof as nentioned hereinbefore as interesting

enbodi ment whereinr is 1 or 2, nore preferably 1. 30 Preferably, the

i nventi on ma abee4e@ a conpound of Fornula (la) or (I Db)por/Eeiysdsagr oup

t hereof as nentioned hereinbefore as interesting enbodi nent wherein R6 is
hydrogen or nethyl. Most preferably, Eﬁ is hydrogen. Preferably, the
invention relates to a conpound of For ifta (la) or (Ib) or any subgroup 35
t hereof as mentioned hereinbefore as interesting enbodi mrent wherein Z is
CH2. WD 2007/014934 PCT/ EP2006/ 064547 -14 Preferably, the invention

relates to a ewiigaily)chedfivehosmidlags (d BJonpbur(d 38 Foiulay) os ubgcsrcaup subighap eof as

rent | ﬁge?Tg)ergeﬁpf%%&n@l&d ggltenglgaﬁfg Qe FBALLITRA me%%&aﬂt ec%%%s?&mo n;ﬂpof% |

i Z~+R4 NR9 A qf%}yl)a(d) OTRtEb) i Wpeﬁsi)qftheiolio“ﬂnmlml(lﬁ )P RNRO/ RB Ra R 5
wherein RO represents al kyl, Ralkylcarbonyl At, Ar-al kyl, Ar-carbonyl,

Het' -al kyl or Het'-carbony); wherein Het' is a nDnocycIic heterocylce

sel ected from furanyl or ienyl; or a bicyclic heterocycle selected from
benzof uranyl or benzot hi , each nonocyclic and bicyclic heterocycle may
optional |y be@ybstitut’e Lh\ﬂ/RZ or 3 substituents, each substituent

i ndependently se 7t hel group” oflahal o, al kyl and 10 At; and A- is a
pharmaceutically ter ion, such as for exanple halo, e.g.
chloro, brono, i ; | ugP oacetate; acetate; trillate; sulfate;

sul f onat e. N" g2

5  wherein R’ represents alkyl, alkylcarbonyl, Ar, Ar-alkyl, Ar-carbonyl, Het'-alkyl or
Het'-carbonyl; wherein Het' is a monocyclic heterocylce selected from furanyl or
thienyl; or a bicyclic heterocycle selected from benzofuranyl or benzothienyl; each
monocyclic and bicyclic heterocycle may optionally be substituted with 1, 2 or 3
substituents, each substituent independently selected from the group of halo, alkyl and

10 Ar;and A" is a pharmaceutically acceptable counter ion, such as for example halo, e.g.
chloro, bromo, iodo; triflucroacetate; acetate; triflate; sulfate; sulfonate.

Preferably, in the compounds of Formula (Ia’) or (Ib’) R” is alkyl, in particular methyl
or ethyl, more in particular methyl.

15 Preferably, in the compounds of Formula (Ia’) or (Ib”) A” is halo, in particular iodo.

For compounds according to Formula (Ib) only, preferably, the invention relates to a

compound of Formula (Ia) or (Ib) or any subgroup thereof as mentioned hereinbefore

as interesting embodiment wherein R is alkyl, preferably methyl, and R® is oxygen.
20 .

An interesting group of compounds are the compounds of Formula (Ia), the

pharmaceutically acceptable acid or base addition salts thereof, the quaternary amines



Preferably, in the conpounds of Fornmula (la') or (Ib') RO is alkyl, in
particular nmethyl or ethyl, nore in particular nmethyl. 15 Preferably, in

t he conpounds of Forrmula (la') or (Ib') Ais halo, in particular iodo. For
conpounds wocwediumg4t o Forrmula (Ib) only, preferably, tia/Emvensisan rel ates
to a conpound of Formula (la) or (Ib) or any subgroup thereof as nentioned
herei nbefore as interesting enbodi nent erein R is alkyl, preferably
methyl, and R8 is oxygen. 20 An interesting group of conmpounds are the
conmpounds of Fornmula (la), the pharnaceutically acceptable acid or base
addition salts thereof, the quaternary am nes WO 2007/ 014934

PCT/ EP2006/ 06th8#df, the kfsrebtienmdmfly isb merisfoaisberbenihe alloyheris tumas therebOasrns

thereof, the hautnerdnfiiig thereof or the N-oxide forms thereof An
interesting group of conpounds are those conpounds according to Formul a
(la), the 5 pharmaceutically acceptable acid or base addition salts

t hereof, the Aduatt@esiag groapoh@sipotriepeoltiase tdngpost@rae@ecdiegmodalhyla (Ispther i ¢

f oo tcﬂe;fof phahhget@ceﬁpt@tqtm QG btta%&ﬁi {aﬁs thtn@ﬁ(ht Q]éétgﬁargr QiR LD t her eof

hydr ogen, al kPG ﬁsgte&lo ]! blsomﬁmpfatftlﬁ ttzttt%rthatawrrtss&for@s theO%%tpht hyI
phenyl or Her the daedidedpinisaheatdfyin siled R isttydebgen, hilo,JArpHet2alkyllos blkylognt S

sel ect ed fronbtheRzéﬁty&t)gﬂpalghotgﬁdrgl@mo t&té}@éumkylgsay Fi@rléﬁa rﬁtﬁr hal o; R4

i s hydrogen or al ky or hal o,
in particular pl}ﬁ}ﬁr%&éh g OH%‘Pndﬁy ?“%Ptg“téﬁ‘d&'il | 652 wbsigenipgleriad ﬂg}l&ﬁf&gen An
interestimng ggoupofifalocarpalvaikld, iapartitiiadelocRhis apdrdgenac elbyidinngrticolaFor nul a

(la) 15 whergid): & ish r hkyl; hyl; Ar,
e.g. phenyl, gy N §dlbé/eg Qg’?gﬁg&u%alﬁgéh%&%ggﬁyéls,ercrlgatlg(g/llg%, R3 is

napht hyl , phe yP# 0888y | i n particul ar naphthyl or phenyl, each optionally
substituted with | or 2 halo, e.g. phenyl optionally substituted with 1 or

2 hal o, or na t drogen or
hal'o, &.g. Chllglmd?éﬂestmgérohﬁ oﬁlolﬁ%t)undg alg: thd!@cf:_ldgﬂﬂou&fs d@cgﬂ(}{hg toMBrhdla (IQ)lyar a1 Co0

An intered?ing eéﬁ‘ﬁgd ‘Snlﬁ'ﬁtogg% htlgee %?@“i?f algylg Wi 79t © ?d’ih e f—liuh) or (1b)
or any subgr c)gttfultahﬁrléa‘s alaglory Bigi mctbyio*}eRélsmlaﬁfth)}d,qoha]syl ionHety mstamngﬁar
embodi ment  f op, i or@sﬁaut %Qcthlbr pRorly Subimdic B M lor b H!ilotc—,h% Befn?ﬁé;%ﬁlﬁl of an
Infection wth bslltgteg1 w1’£ Elhalo or nap?tlhy a'1s(‘:]alkyrl~rre|: o melhyl oret 1y I um
hydrogen or halo, e.g. chloro; RS is hydrogen; Z is CH, or C(=0), in particular CH,.
20 '
An interesting embodiment is the use of a compound of Formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment for the
manufacture of a medicament for the treatment of an infection with a gram-positive
and/or a gram-negative bacterium.
25
An interesting embodiment is the use of a compound of Formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment for the
manufacture of a medicament for the treatment of an infection with a gram-positive
bacterium.
30
An interesting embodiment is the use of the compounds of Formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment for the
. manufacture of a medicament for the treatment of an infection with a gram-negative
bacterium.
35
An interesting embodiment is the use of a compound of Formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbzfore as interesting embodiment for the



25 An interesting enbodinment is the use of a conpound of Fornula (la) or
(I'b) or any subgroup thereof as nentioned hereinbefore as interesting
enbodi nent for the nmanufacture of a nmedicanent for the treatnent of an

i nfecti on WOA0Z01gm3am positive bacterium 30 An inter estT/ERQo@OGdT nent i s
the use of the conpounds of Forrmula (la) or (Ib) or any subgroup thereof
as nentioned hereinbefore as |nterest|n? enbodi nent for the manufacture of
a nedi canent for the treatnment of an infection with a gram negative
bacterium 35 An interesting enbodinent is the use of a conpound of formula
(la) or (Ib) or any subgroup thereof as nentioned herei nh?fore as

i nteresting embdodicendf 4 oeditaneni\ib) RO OHLOA BBbdeETihIER2Q M0/ MOBkddhe - 16

manuf acture o . § I tion
wherein the @on%é)qu%m% I(’I%I)Uq{ (ltb@ﬁasta I@%u‘rﬁgﬁl/nﬁtagﬁlspﬁ%éga@{ difd baétglliql agai nst

at | east one BACRGHALmERmIRS e ,rm%felé?laml%sﬁltﬂ.%ﬂ AP BrfARy @
preferably a 10g9e54l/iD tid I¢d, vahebeinp detretizllay dacride@Berematberplm ; t he | CO0
val ue being determ ned as described hereinafter. 5 Preferably, in the

conmpounds of fo a. ( and or an roup thereof as nentioned
her ei nbef or e g@égﬁbbF@ ?%W&OE%ESE%E%HW(M %@(ﬁggﬁpyéW%¥Tﬂn?%%ﬁé%ents |
C . 6al kyl , nomentjpnef leraildiejorisdateicyting eiDodmedtethe edn Cdkydapdserdy € conpounds

to 21 as descC}ﬁ&?lHﬁ&ﬁh&@&B §'c,.BkylPhar maceutical |y acceptabl e acid or base
addition salt eréof, 'a qua ernary am ne thereof, a stereochenmically

isoneric formthereof, a tautoneric formthereof or a N-oxide form
thereof. 1% Thtefepe@scamouhds\amdrrpnuraﬂs $ oo 2 ledsaleesibddhetdifttobhl owi ng conpounds

01~ O-V+ T Bﬁhahne{ce%icgllﬁclé?ptéble acid or base addition salt thereof, a quaternary amine
thereof, a stereochemically isomeric form thereof, a tautomeric form thereof or a

N-oxide form thereof.

15 The present invention also relates to the following compounds :

a stereochemically isomeric form thereof or a N-oxide form thereof.

20  Preferably, the compound of formula (Ia) or (Ib) is a particular diastereoisomer
(substantially free of the other diastereoisomer(s)). In case the compound of formula
(Ta) or (Ib) has two chiral centers this means that the compound is a racemic mixture of
the (R,S) and (S,R) enantiomers or a racemic mixture of the (R,R) and (S,S)
enantiomer. Hereinafter, the racemic mixtures of 2 enantiomers are indicated as

25  diastereoisomer A or B. Wz}lether the racemic mixture is indicated as A or B depends
on whether it is first isolateél in the synthesis protocol (i.e. A) or second (i.e. B). More
preferably, the compound of formula (Ia) or (Ib) is a particular enantiomer



Br \ \ N n a stereochemcally isoneric formthereof or a N-oxide form
thereof. 20 Preferably, the conpound of formula (la) or (lIb) is a

particul ar di astereoi somer (substantially free of the other

di ast er eoi ¥OMITEIY4 I n case the conmpound of fornula (RGYERDO6(0ERNT has t wo
chiral centers this nmeans that the conpound is a racenmic mxture of the
(R'S) and (S, R) enantioners or a racem m xture of the (R R and (S,9)
enantiomer. Hereinafter, the racemc mxzures of 2 enantioners are

i ndi cated as 25 di astereoi soner A or B. Wiether the racem c mxture is
indicated as A or B depends on whether it is first isolated in the

synt hesi s pr ofsolsstintiflly. feee oA)he @thes@antivohefs).. Bl cafd)the dmipeundsfebrarddalla),or t he
conmpound of f I 07/ 014934
BT EP2006/ 06 8)'114& ﬁvc(c;[l"f%l Qhtefs tllinlg }n'g'aﬁls?apﬁﬁggélﬁwuﬂ%15%@%6r enaniﬂqé)zn%r & . In
case the compbuHd BrOMS rgna?ﬁeé)salﬁp Tl((lﬂlad)en%%mF%ledFﬁl?déqd"‘ééﬁt%?sBlt hi s
means that ther ltbnwmlhuﬂ thesngriemeRS)ndichSd B A1,(AR, B) ooB2 dé¢Bn&)onerteatiket oner ,
Herei naftes, salthddailtor Wedld ﬁ%&%@&% otffof 1ndicated as A, A2, BL or
B2. Whether the enantioner 1s indicated as Al, A2, B I or B2 depends on
whether it 5 is isolated first or second in the synthesis protocol. In
general , bact brdeadralplrtctroglgnsiogay nag be tlasHied hedthasgran{phativegirgranposi ti ve or
gram negativg, 9@45*}3‘3@1%&?15 ARG ol o ﬁlgmﬁyménmamﬁfo&ﬁ Y éi?@lgaé nst both

gram positive ram negative en re ene ed as having
a broad spect?rtﬁlrﬁr%’? U ETRARABERS . ale?ﬂ‘f@“ﬁ‘%’n‘ﬁ%‘??&ﬁ “I‘V“% M YHvention are
regarded &8 aotivie Hgabmgbungs afithe presnt inweatianaté mgalgechmante@aatgamﬁ gbact eri al

pat hogens. In ci%ﬁfv% laﬁc%ragﬁam-hél;%upé RN paﬁQéEHQWH%m@ﬁl% t”h%%ke‘één aga| nst at
| east one gr ar%]% ive inst  seve

a
gram posi L | ve il achii g oot RIS S HE AT TOHE b RGPV A s ihos ¢ ve
bact eri a and/ sverenmamgipostveeage Bayrvegaticrably bgatse picaor nidbe Fiam-osigsent

conmpounds  havg,cRag hl/bronddl mok PACGhiIRabiL activity. Exanples of
gr am posi %ve and gram negative aerobic and anaerobic bacteria, include

St aphyl oc for exanple S. aureus; Enterococci, for exanple E. faecalis;
20 St r ept ococthe présont comaopidehSe bﬁn’q@isr'rrbmré)eqter&staﬁmcaimﬁy. S. pyogens; Bacilli,
for exanple Bacillus subtilis; Li steri a for exanple Listeria

nonocyt ogenes hilus, for . exa H influyenza

exanpl e _ g}fag?p?%é)fgxgm-qgglguﬁm%{g Sil gaBye aerobic an anaero’blcl\é%cr:tgr)gae, lirlc?u’def or

Staphylococci, for example S. aureus; Enterococci, for example E. faecalis;

20 Streptococci, for example S. preumoniae, S. mutans, S. pyogens; Bacilli, for example
Bacillus subtilis; Listeria, for example Listeria monocytogenes; Haemophilus, for
example H. influenza, Moraxella, for example M. catarrhalis; Pseudomonas, for
example Pseudomonas aeruginosa; and Escherichia, for example E. coli.
Gram-positive pathogens, for example Staphylococci, Enterococci and Streptococci are

25  particularly important because of the development of resistant strains which are both
difficult to treat and difficult to eradicate from for example a hospital environment once
established. Examples of such strains are methicillin resistant Staphylococcus aureus
(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin
resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.

30
The compounds of the present invention also show activity against resistant bacterial

strains.

The compounds of the present invention are especially active against Staphylococcus
35  aqureus, including resistant Staphylococcus aureus such as for example methicillin

resistant Staphylococcus aureus (MRSA), and Streptococcus pneumoniae.



exanpl e Pseudononas aerugi nosa; and Escherichia, for exanple E. coli.

Gram positive pathogens, for exanple Staphyl ococci, Enterococci and
Streptococci are 25 particularly inportant because of the devel opnent of
resi stant stombma4ahi ch are both difficult to treat anecTEFbhosmskds7t o
eradicate fromfor exanple a hospital environnent once established.

Exanpl es of such strains are nethicilli n resi stant Staphyl ococcus aureus
(MRSA), nethicillin resistant coagul ase %egatl ve staphyl ococci ( MRCNS),
penicillin resistant Streptococcus pneunoniae and nultiple resistant

Ent er ococcus faecium 30 The conpounds of the present invention also show
activity agai hsgarticaBt, Slieasdtmpb@dt ef thaépreseat inddnfisn ard BQive onPRWNEIStedii of he present

invention ar ew%f?ﬁu%'v%'bhb( @s]% Illd‘é%ngg)%élj}ﬁﬂctl%ﬁ%%1@6%{%%§nth§§§ QHIhGHS :

i ncluding resistant ococcus aure 'e nmethicillin

resi stant St apHid f&&%%y &WP@U% is(tppgliat tf&rﬁatl\stwcﬁﬂtedwe@ugmbw@mﬁs iBe. WO
2007/ 014934 PGhbERZAGD G FOBBATP syrilldisd, m;pmrcmlaﬁthb athjbitidieofclemaungikxof t he

present i nyen. eir@APp 3G e nif: ﬁlg%?_,%ﬂ%?gélﬁﬁlbﬁlﬁ%fsu\é%@oﬁtﬁe% | ability

depends on proper unct onl out elng bound to
any theory, i fomRlexo ﬁ\él%sméasadfﬁdwwkl reehge prdaisdy dedlpitds 1ies in
i nhi bition of thEhﬂluﬂHrE@PAa'\Elswﬁterba&ma in particular the inhibition of the FO
conplex of 5 the FIFO ATP synthase, nore in particular the inhibition of
subunit ¢ of the FO conplex of the FIFO ATP synthase, leading to killing
of the bact er ARy SitEpt ]é@t‘?l%tﬁf%? or heprinafign, fhai the compPURds R Gedh bf‘%‘élabact eria.
Whenever meedmlfmnm inbehaanehartheempoundf taarneatahaifed be withpoundsecan treat a
bacteri al dcpfectlon it is nmeant that the conpounds can treat an
infection w tR one or nore hacterial strains. \Wienever used herei nbefore
or her ei naf t el eRHEFUshRereaRe{ess prijerainifigle thaighe bactegpialectiondnotier tipcobact er i al
infection i t I\/B/cartmatamalnﬂfamon has doeent hatithd bactefid Gifeavion issotlodr lhen ab ndgvtiam

i nfection h BREorQf tglgﬁ@rgﬂg:ri a strains. 15 The exact dosage and
frequency of Brln ni srt roarl??lr Hy%/ plresent conpounds depends on the

parti cul an? conpound of Forrmula (la) or (Ib) used, the particular condition
bei ng treat efhe ¢he de@ige id fyeqoéncly héachmmstralnbmnftbepm@nt soambadls dedeedsage,

wei ght, gendep, ydi %ftwul{u BRpQind Oﬁﬁéﬂnﬂla%%ﬁ 81 r%tg’ﬁs&l”ﬁle 9ERENA! coRAMSH Gy
condition of the ticul aP
treated, the severity of the LOlldlllOll being treated, the age, weight, gender, diet, time of

administration and general physical condition of the particular patient, the mode of

20  administration as well as other medication the individual may be taking, as is well
known to those skilled in the art. Furthermore, it is evident that the effective daily
amount may be lowered or increased depending on the response of the treated subject
and/or depending on the evaluation of the physician prescribing the compounds of the
instant invention.

25
The compound of the present invention may be administered in a pharmaceutically
acceptable form optionally in a pharmaceutically acceptable carrier. The compounds
and compositions comprising the compounds can be administered by routes such as
topically, locally or systemically. Systemic application includes any method of

30  introducing the compound into the tissues of the body, e.g., intrathecal, epidural,
intramuscular, transdermal, mtravenous, intraperitoneal, subcutaneous, sublingual,
rectal, and oral administration. The specific dosage of antibacterial to be administered,

as well as the duration of treatment, may be adjusted as needed.

35  Bacterial infections which may be treated by the present compounds include, for
example, central nervous system infections, external ear infections, infections of the
middle ear, such as acute otitis media, infections of the cranial sinuses, eye infections,



20 adm nistration as well as other nedication the individual may be taking,
as is well known to those skilled in the art. Furthernore, it is evident
that the effective daily anmount may be | owered or increased dependi ng on

t he resporwe 20f7/0t4ve4 t r eat ed subj ect and/ or dependi ng eaTidrersewadsyat i on of
t he physician prescribing the conpounds of the instant invention. 25 The
conpound of the present invention may bE)adninistered in a pharmaceutically
acceptable formoptionally in a pharnaceltically acceptable carrier. The
conpounds and conpositions conprising the conpounds can be adm ni stered by
routes such as topically, locally or systemcally. System c application
includes any inkttvos odthe 3l daRity, o6theh Rgectib® of GNP dund i@ hitsd, igrpes of the

body, e.g., '1@%& it Fa%{ mfe@t@ ngl'l[)@ rres [cb Sl(ff'é ?)EIS &El{lﬁ)n§9§%ﬂl?éc 10nsand or al

i ntravenous, onea ane
adni ni strat i o%ﬁ‘*’“oﬁﬁesu%é‘%ff"ftloés @b@ea @glﬁﬁi Hﬁ‘f?flpll*ﬁa%?%‘rep% bers 45 J¢iRini ni st er ed,
as wel |l as t hefechiohatskianndfkit sie@tureinfectidimballeriah ejdasireitis, dsrne ereBdterigh

Bacter] @l § NMIRGHARS oMl TRYuhBALRRLES B N RLGSBNICRITRAUAAS ol ude,

for exanp tral nervdus system I ons |nfect|ons
i nfecti ons ofsuf Thes PaH?”éﬁjF‘eel‘é%&Cﬁn%eﬂé]W@éhe&’@m% oggef HpnsPlgRldialents. nf ect i ons of
the crani al sinuses, eye infections, WO 2007/014934 PCT/ EP2006/ 064847 -19

i nf ect i ons ofeltvglethe)faeé i ctoxlgmﬁmgbgﬁo%nm@gﬁf& 2l EL D gus and

mucosa, upper.

i nfections, gé%svttoeﬁnrtherpa?synﬁ CAMBRINABIEY be abined wih oder %Baqt%eb%aeméﬁs
gynecolognnathnheﬁﬁmmn@wdmﬁmmmeﬂmaﬁam@me and joint infections, skin and
skin structure infections, bacterial endocarditis, buns, antibacterial 5
prophyl axi s of surgery and ant i bacteri al proghyIaX|s in |nnunosuppressed

patients, Eﬁfeéeeﬁléaﬁreﬁwtenwew AjorgfIERR P MERAYH M ) &5 Bd §F gan
t ranspl ant paHdueiﬂh §la) €0 (Igunt ki ohaetmdrb athet diebagriplagadsprofidédhimihea (1 a) or

(1) are acting. AGAINIR! wRRELEL] Alens bALBRT 1ADSrink MG BEAGRL OMPOUNdS Ry

be combi ned wth other "antibacter agents in o effectively
conmbat batterial infections. Therefore the present invention also relates
to a conbi natThemredént (rBpntdnaBopaatesto @ tombimdtion b(af & egmmind éftHormaladal b) one or

more ot her ang éﬁ%?%@(bg%e &Qﬁd?é &hﬁraﬁt‘{ﬁagt%ﬁal%g&%s aptr&ﬁdedq ttf%ronQBF 1‘?13% her

anti bacteri al r|a
present i nverﬂllﬂ%ﬁm&@%telal agchts e qﬂeﬁr&meewﬁma‘?qceﬁaegﬂve Oralseerﬁaound of

Formul a (1 a) medicine.
20
A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound of Formula
(Ta) or (Ib), and (b) one or more other antibacterial agents provided that the one or more
other antibacterial agents are other than antimycobacterial agents, is also comprised by

25  the present invention.

The present invention also relates to the use of a combination or pharmaceutical

composition as defined above for the treatment of a bacterial infection.

30  The present pharmaceutical composition may have various pharmaceutical forms for
administration purposes. As appropriate compositions there may be cited all
compositions usually employed for systemically administering drugs. To prepare the
pharmaceutical compositions of this invention, an effective amount of the particular
compounds, optionally in addition salt form, as the active ingredient is combined in

35  intimate admixture with a pharmaceutically acceptable carrier, which carrier may take a
wide variety of forms depending on the form of preparation desired for administration.
These pharmaceutical compositions are desirable in unitary dosage form suitable, in



or (Ib), and (b) one or nore other antibacterial agents provided that the
one or nore other antibacterial agents are other than antinycobacteri al
agents, for use as a nedicine. 20 A pharnmaceutical conposition conprising
a phar macewn wed/diyodaccept abl e carrier and, as active |iFQERN@ENGI84A
therapeutically effective amount of (a) a conpound of Formula (la) or
(I'b), and (b) one or nore other anti bactzszrl al agents provided that the one
or nore other antibacterial agents are“other than antimycobacteri al

agents, is also conprised by 25 the present invention. The present
invention also relates to the use of a conbination or pharnmaceuti cal

conposi tion aparteddrfethdaboivetibooratlier tyrpashiRNinjcdfiord Hoaetaiplain i nfection. 30
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phar naceut i cal,y mgy oy T ARETRIEUAD SR, 36 LRfIeSEATR Sepanater . ol yool .

oils, alcohol s, an case of ?aratlons such
as suspensi on¥hick e gpier @mp%ﬁqséallnéﬁw%qno&lgcoa?@@0§@ratwwgo HingHd d
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di s nt egr at | ngAgenkHARddils hikRidh rgmsd&ﬂﬁ&ﬂ&fmmﬁ{tp%e@' hlsg. capsul es

and tabl et S. adm ni stration | ets and capsul es
r epr esent 11 helnfyded dr%wa&ra)g%%gdﬂal%sa’rh@rﬁwm&a%f‘ék}% ¢ gAnvErsdnshRRiv o e sol i d
phar maceut i calsectafiiiéfemepreparatibsd. ousl y enpl oyed. For parenteral
conpositions, the carrier will usually conprise 10 sterile water, at | east
in large part, though other ingredients, for exarrpl e, to aid_solubility,
may be i ncl udQﬁ’enThH%%thﬁB}Oée %ffdmﬂiﬂﬁﬁgon fhsrohaaagiieal compospongtilbpar ed i n

whi ch the car piefrablyasvpipriseors 8105 me99sio by tweight, myteltefsrebls diout 0. D 10r% &y m xt ur e
of sali ne2@ndweight of the active ingredients, and, from 1 to 99.95 % by weight, more preferably
from 30 to 99.9 weight % of a pharmaceutically acceptable carrier, all percentages

being based on the total composition.

The weight to weight ratio’s of the compound of Formula (Ia) or (Ib) and (b) the other

25  antibacterial agent(s) when given as a combination may be determined by the person
skilled in the art. Said ratio and the exact dosage and frequency of administration
depends on the particular compound of Formula (Ia) or (Ib) and the other antibacterial
agent(s) used, the particular condition being treated, the severity of the condition being
treated, the age, weight, gender, diet, time of administration and general physical

30  condition of the particular patient, the mode of administration as well as other
medication the individual may be taking, as is well known to those skilled in the art.
Furthermore, it is evident that the effective daily amount may be lowered or increased
depending on the response of the treated subject and/or depending on the evaluation of
the physician prescribing the compounds of the instant invention.

35
The compounds of Formula (Ia) or (Ib) and the one or more other antibacterial agents
may be combined in a single preparation or they may be formulated in separate



gl ucose solution. Injectable suspensions may al so be prepared in which case
appropriate liquid carriers, suspending agents and the |ike may be

enpl oyed. Also 15 included are solid form preparations which are intended
to be conwsobed1®bortly before wuse, to |iquid form preeaipddoso6s47
Dependi ng on the node of adm nistration, the pharnmaceutical conposition

will preferably conprise fromO0.05 to ? % by weight, nore preferably from
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i nvention. 35 The conmpounds of Formula (la) or b) and the one or nore

ot her antlbaéierlal agents may be conbined in a single preparation or they
may be fornulated in separate WO 2007/ 014934 PCT/ EP2006/ 064847 -21
preparati ons IsR ekfeahll} hiRyntgROuUshe f(ﬁﬂﬁiaﬁitﬁdﬂdirelder&iomﬂ fhaneeuglcyl, separately or
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contalnlnP é% i nore
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O e Pof B bR St FHLLARCHE, o SERALANS e ARANENT 2 uSe 11 the

treat ment of eria conposi ti on may
addi ti onal | y Rbamageubical gririen Sxgmplss of sngijtﬁd@?ﬂgg fOfR’lﬁé‘\Wbil@r‘\S Gvedget , for
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20  injectable solutions or suspensions and the like, and segregated multiples thereof,
The daily dosage of the compound according to the invention will, of course, vary with
the compound employed, the mode of administration, the treatment desired and the
bacterial disease indicated.

25  The other antibacterial agents which may be combined with the compounds of Formula
(Ia) or (Ib) are antibacterial agents known in the art. The other antibacterial agents
comprise antibiotics of the -lactam group such as natural penicillins, semisynthetic
penicillins, natural cephalosporins, semisynthetic cephalosporins, cephamycins,
1-oxacephems, clavulanic acids, penems, carbapenems, nocardicins, monobactams;

30 tetracyclines, anhydrotetracyclines, anthracyclines; aminoglycosides; nucleosides such
as N-nucleosides, C-nucleosides, carbocyclic nucleosides, blasticidin S; macrolides
such as 12-membered ring macrolides, 14-membered ring macrolides, 16-membered
ring macrolides; ansamycins; peptides such as bleomycins, gramicidins, polymyxins,
bacitracins, large ring peptide antibiotics containing lactone linkages, actinomycins,

35  amphomycin, capreomycin, distamycin, enduracidins, mikamyéin, neocarzinostatin,
stendomycin, viomycin, virginiamycin; cycloheximide; cycloserine; variotin;
sarkomycin A; novobiocin; griseofulvin; chloramphenicol; mitomycins; fumagillin,



10 emul sifying agent, viscosity-regulating agent, surfactant, preservative,
flavouring or colorant. It is especially advantageous to fornul ate the

af orenenti oned pharmaceutical conpositions in unit dosage form for ease of
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st endonyci n, "0séFine: variotin;
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conpounds of E¥PHIcH, a<(1fm&‘)1016{”04@)01%“5%?#14@%@%11 dotsemyayi, ﬁ@ﬁ@lwcllﬂ in

(potassium padEei dilﬁ’ekacbﬁf,f&ﬁﬁﬂtabinnﬁ)cron&nimﬁ ABXBL Iy hdantiaishitie (potassium,

phenet hi Cb& i ;r)]al‘&gcglg‘fcsui slillmate tle}BIOlllyCllll sulfate dihydrostreptomycin, destomycin A,
hygromycin B, apramycin, sisomicin, netilmicin sulfate, spectinomycin hydrochloride,
astromicin sulfate, validamycin, kasugamycin, polyoxin, blasticidin S, erythromycin,
erythromycin estolate, oleandomycin phosphate, tracetyloleandomycin, kitasamycin,
josamyecin, spiramycin, tylosin, ivermectin, midecamycin, bleomycin sulfate,

25  peplomycin sulfate, gramicidin S, polymyxin B, bacitracin, colistin sulfate,
colistinmethanesulfonate sodium, enramycin, mikamycin, virginiamycin, capreomycin
sulfate, viomycin, enviomycin, vancomycin, actinomycin D, neocarzinostatin, bestatin,
pepstatin, monensin, lasalocid, salinomycin, amphotericin B, nystatin, natamycin,
trichomycin, mithramycin, lincomycin, clindamycin, clindamycin palmitate

30  hydrochloride, flavophospholipol, cycloserine, pecilocin, griseofulvin,
chloramphenicol, chloramphenicol palmitate, mitomycin C, pyrrolnitrin, fosfomycin,

fusidic acid, bicozamycin, tiamulin, siccanin.

GENERAL PREPARATION
35
The compounds according to the invention can generally be prepared by a succession
of steps, each of which is known to the skilled person.
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steps, each of
PCT/ EP2006/ 064847

aci d,
Phe conpounds
sarccessi on  of

(11-b) ‘ (Ib-1)
Compounds of Formula (Ia) and (Ib) wherein Z is C(=0), said compounds being
represented by Formula (Ia-2) and (Ib-2), can be prepared by reacting an intermediate
of formula (IlI-a) and (II1-b) wherein W, represents a suitable leaving group, such as
10 for example imidazole, alkoxy groups, e.g. methoxy, with a suitable base, such as for
example sodium hydride, potassium tertiobutylate, in a suitable solvent, such as for
example tetrahydrofuran, diethylether, dioxane.



Compounds of Fornula (la) and (I b) wherein Z is CH2, said conpounds being
represented by Fornula (la-1) and (I b-1), can be prepared by reacting an
internediate of fornmula (11-a) and (1 T-b) with parafornal dehyde in a

sui tabl e solvent, such as for 5 exanple toluene. (R5)r }7

(R)a O~ YORWBIM- R4 HO(=OH\\ 3 RNR3 N~ R R2"€TE"%B“6/@‘T4§ 1) 5)r
5r RRZ(R" ), \ HHNRDd H(=OH (R)a R6 O-NR4 RB3 RB NRe NR8 R RY
(I'1T-b) (1b-1) Conpounds of Fornula (|l a4-and (I b) wherein Zis C(=0, said
conpounds being represented by Forrmula (la-2) and (lb-2), can be prepared
by reacting an internediate of formula (I1l1-a) and (I11-b) wherein W
represents a suitable |eaving group, such as 10 for exanple ler)n dazol e,

al koxy groups, e.g. nethoxyghw th a suitable base, such as fpr exanple
sodi um hydri de, potassi um/ertl obutylate, in a suitable s ent, such as
for exanple tetrahydro wdi et hyl et her, di oxane. WO 20 @14934

PCT/ EP2006/ 064847 -24 (RYr ~>é)or O OR6 (R ;{1\/ R6 vy gré

kR OHNR
\W \ N2 R3 N
=

Ne—R?
OH N—R*

(in-a) (la-2)

{i-b) (Ib-2)
In the above reactions, the obtained compound of Formula (Ia) or (Ib) can be isolated,
and, if necessary, purified according to methodologies generally known in the art such
as, for example, extraction, crystallization, distillation, trituration and chromatography.
5  Incase the compound of Formula (Ia) or (Ib) crystallizes out, it can be isolated by
filtration. Otherwise, crystallization can be caused by the addition of an appropriate
solvent, such as for example water; acetonitrile; an alcohol, such as for example
methanol, ethanol; and combinations of said solvents. Alternatively, the reaction
mixture can also be evaporated to dryness, followed by purification of the residue by
10 chromatography (e.g. reverse phase HPLC, flash chromatography and the like). The
reaction mixture can also be purified by chromatography without previously
evaporating the solvent. The compound of Formula (Ia) or (Ib) can also be isolated by
evaporation of the solvent followed by recrystallisation in an kappropriate solvent, such
as for example water; acetonitrile; an alcohol, such as for example methanol; and
15 combinations of said solvents,
The person skilled in the art will recognise which method should be used, which
solvent is the most appropriate to use or it belongs to routine experimentation to find
the most suitable isolation method.
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2007/ 014934 Pger6RR2 BBHbPEASHFroaniberdiges CORP@RY nﬁﬁex@ﬁlpﬁolﬁﬂwg@n ¢ragidQr (1 b)
ey urh, O8G0, BESLYSCL Ry GOTROWI, Sy SR ®) o (1D
peroxide; apploprlate organic peroxides may comprlse peroxy acids such as, for
example, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,
15 water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such

solvents.

Compounds of Formula (Ia) or (Ib) wherein R* is alkyl, may be converted into a

20  suitable quaternary amine by reaction with a suitable quaternizing agent, such as, for
example, an optionally substituted alkylhalide, e.g. ICH; or ICH,CHj in the presence of
a suitable solvent, such as for example acetone.

Some of the compounds of Formula (Ia) or (Ib) and some of the intermediates in the
25  present invention may consist of a mixture of stereochemically isomeric forms. Pure
stereochemically isomeric forms of said compounds and said intermediates can be
obtained by the application of art-known procedures. For example, diastereoisomers
can be separated by physical methods such as selective crystallization or
chromatographic techniques, e.g. counter current distribution, liquid chromatography
30  and the like methods. Enantiomers can be obtained from racemic mixtures by first
converting said racemic mixtures with suitable resolving agents such as, for example,
chiral acids, to mixtures of diastereomeric salts or compounds; then physically
separating said mixtures of diastereomeric salts or compounds by, for example,
selective crystallization or chromatographic techniques, e.g. liquid chromatography and
35  the like methods; and finally converting said separated diastereomeric salts or
compounds into the corresponding enantiomers. Pure stereochemically isomeric forms
may also be obtained from the pure stereochemically isomeric forms of the appropriate



5 The conpounds of Formula (la) or (lb) may be converted to the
corresponding N-oxide forns follow ng art-known procedures for converting
atrivalent nitrogen into its Noxide form Said N oxidation reaction nmay
general |y »® wareusd out by reacting the starting nat erdBEP266/deessmul a (1 a)
or (Ib) with an appropriate organic or inorganic peroxide, Appropriate

i norgani c peroxi des conprise, for exanple, hydrogen peroxide, 10 al kal

metal or earth alkaline netal peroxides, e.g. sodium peroxide, potassium
per oxi de; appropriate organi c peroxi des may conpri se peroxy acids such as,
for exanple, benzenecarboperoxoic acid or halo substituted

benzenecar bopatwxedigesmi diarting ngiterigls ghiddded bien e neaaetigpesra aeaci d,
peroxoalkanoigm@&bg§ﬁa@ g. peroxoacetic acid, alkylhydroperoxides, e.g.
t.butyl hydro-peroxi de. Suitable solvents are, for exanple, 15 water, |ower
al cohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2- butanoAaahhahﬁgemaMmdfhwdmhgahhmmsmnEUgﬁnmkohhmamﬂmumamé and

m xtures of sp&hmlas(@mﬁm)smd %&B@Mﬁ%m@i}/é:?aﬁmlcﬂroﬁllaﬁéraﬂﬁ A idaerein Ra s

al kyl, may be cqnverted uat ernary ar y reaction
with a SU|tabP@“ﬁﬂH@@WH@%@WQ“%%éﬁ@“l§@€ﬁm§§’a$or exanpl e, an optionally
substituted alkylhalide, e.g. ICH3 or ICH2CH3 in the presence of a

sui tabl e sol vRRti, bS Ukddrs@sda ik mquo@ﬁe%ﬁmn Eﬁ@ amnsttﬁ@re&%pounds of

Formula (la) or he 1 nter medi s in ent
vent Lon mySestiis e s et s NGt BLUge i O81ery T, SERETEIE ST s, Pur o
stereocheﬂﬁcahkmdugomﬁmmodﬂmymﬁmmﬁﬂbamdwmmnbnmnﬂ&handnsammﬂtmK@wnmdlates
can be obtai a%{alhyatm%@Hakdn%wr%nqﬁd &ﬁ&mzﬁ&{?m yprocedures. For exanpl e,

di ast ereoi sonefs can be separated by physical nethods such as selective
crystallization or chromatographic techniques, e.g. counter current

di stri buti on, Sbingelithe mteroeridtegnd phying Btearslart lreovw doeposidseddmaFbant i onmer s

i xt S?eibt it eSO ASAI ol BB B u ek o GORNSAH ksl ¢ acem o
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separatlng said m xtures of diastereoneric salts or conpounds by, for

lexgrrpldeéhr 3 renla tf‘rﬁélhﬁé(ﬁat@sraff%ﬁluhd ilaé)'af?d‘gpﬁ) c‘ﬁﬁ'ﬁ%%@ﬁ'@&ﬂgﬁ@icﬁn% ﬁplmfcégﬁéae?et ﬁ g. i d
i qui verting s
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2007/ 014934 PCT/EP2006/06ﬁ84 -




internedi ates and starting materials, provided that the intervening
reactions occur stereospecifically. An alternative manner of separating
the enantioneric fornms of the conpounds of 5 Formula (la) or (Ib) and

i nt er medi aves20pTidd3¢es | i qui d chromat ography, in parti CREBEP2006/ 84T

chromat ography using a chiral stationary phase. It is to be understood that
in the above or the follow ng preparati 9?\5 the reaction products nay be

i solated fromthe reaction nedi um and, necessary, further purified 10
according to nethodol ogi es generally knovvn in the art such as, for exanple,
extraction, crystallization, distillation, trituration and chromatography.
Sonme of the i mtempbdeadfdsrmanedIlst)ar ¢(I-bigcamalbebd @bmraby rénomganconpounds and
may be comefehaldide ay@flhﬁp 1@ Abr (19%) %hQﬁaﬁB%ﬁ%%@é%%eﬂﬂesE&e%’ft known
procedures or ég groce urez gl ed’in (f 1436 ?

i ncor por at ed FEREHR oByharesa f“]éiriE prqsﬁFéP?fbﬂlﬂtétE gLyt ‘ﬁﬂ’hr‘f‘hf‘ﬁ e(“‘ﬂp &§" and
(11-b) can bealpshepameuetbynot. eactmertiptant famele BH)atr €V-ofwieaimBl ahflbV- a) and
(1V-b) with a loB?et)aJa% HRRLAk AL dﬁﬂn@ﬁlﬁ%ansﬁ!ﬁ%lﬁ% fr@érm@&ﬁ@péﬁormula

1- chl or oet hyl Iﬁ rmate in a suitable solvent, such as for exanple 20
1,2-dich|oroe a suitable al cohol, such as for exanple nmethanol and
the like. s) RRG ( ) p\ HN—R4(RI)p R64 ORHVR RNRZI / NW
(IV-a) I1-a ﬁﬂé’rmédlateid%%rh{ula%af Bd) écﬁ)) Badiib WNmidrdedifte R 9 N
Rai RB R7 R e}ﬁﬁ ??/b 3114934 E 200 064847 . - 27

| nt er medi at es® m?”(!ﬁ Jfing (YDA yvit F‘n fepmegate af formuat(uindheiesenss 99 react i ng

an 10 suitable reducing agent, such as for example n-BuLj, in the presence of a suitable base,
such as for example N,N-diisopropylamine, and in the presence of a suitable solvent,
such as for example tetrahydrofuran.

(IV-b)

(V-b)
Intermediates of formula (IV-a) or (IV-b) wherein R' represents Het and p is 1, said
15  intermediates being represented by formula (IV-a-1) or (IV-b-1), can be prepared by
reacting an intermediate of formula (IV-a) or (IV-b) wherein R! represents halo, said
intermediates being represented by formula (IV-a-2) or (IV-b-2), with an intermediate
of formula (VII) in the presence of a suitable catalyst, such as for example Pd(PPhs)4, a
suitable base, such as for example K;CQOs, and a suitable solvent, such as for example
20  dimethylether and a suitable alcohol, such as for example methanol and the like.



internediate of formula (IV-a) or (1V-b) with ammonium formate in the
presence of palladiumon charcoal and in the presence of a suitable

sol vent, such as for exanple an alcohol, e.g. nethanol. |nternedi ates of
formul a (1 woeoowr43uV-b) wherein R is halo, 5 may | ooseceekdodaksar
substituent during their transformation to internediates of formula (11-a)
or JI-b). Internediates of formul a (|v-3§ and (IV-b) can be prepared by
reacting an internediate of formula (Va) and (V-b) with an internediate
of fornual (VI) in the presence of a 10 suitable reducing agent, such as
for exanple n-BuLi, in the presence of a suitable base, such as for

exanpl e U, U diisopropyl anffne, and in the presence of a suit Bl e sol vent,
such as for exanple te hydr an. (RS r o (R)r gR6~ RIAN (RA R6 ~)H

“Ra \(VI) NRs R3 R(lV]a) \ e R3/~ (R OHNRA (R)pR ¥~/

~"N VAV VWV NO RB 7 1 RB R R7 (IV-b) yef V-b)rd rmedi ates of
formula (1V-a) o - ) Mhef & n RHe‘f”;&ﬂ”esents Het s, ¥s8id 15
i nt ernedi ates b¢Nnn pr ted V- a- , can be
prepared by re n¥nternediate of formula ( V8L, €1 V-b) wherein

R represents halo, said internediates being represent edey formul a
(I'v-a-2) or (I'V-b-2), with an internediate of formula (VIT) in the
presence of a sui t'abbe catm%yst, such as for exanpl €VPd( PPh?iA, a suitable

base, such as for exanpl e/ and a suitable solvent, suc’ )’e::@)r
Het—B(QH), Het 7 .
N—R

exanpl e
OH N—R' i) \\ OH

halo,

rij 8 'ij RE
R’ Y
(IV-b-2) (IV-b-1)

Intermediates of formula (I1I-a) or (ITI-b) can be prepared by reacting an intermediate
of formula (II-a) or (II-b) with an intermediate of formula (VIII) wherein W,-(C=0)
represents the group that has to be introduced and R represents the remaining of the

5 intermediate, such as for example 1,1’-carbonylbis-1H-imidazole,
methylchloroformiate or ethylchloroformiate, in the presence of a suitable solvent, such
as for example tetrahydrofuran.



20 di met hyl ether and a suitable al cohol, such as for exanple nethanol and
the Iike. WD 2007/014934 PCT/ EP2006/ 064847 28 (R5)r (R5)r halo Het-B(UH)2
He[ NRQ (VII) NR2 X (IV-a-2) (IV-a-1) (R51r (R5)r halo R6 Het-B(OH)2
Het Re \\ ®WddbhR149gk1) \\ UHNR 3 R3 N Ra i Ra R7 ReciitpPdodsrnddssf ! V- b-1)
I nternediates of formula (I1l1-a) or (11 T-b) can be prepared by reacting an
internmediate of forrmula (Tl-a) or (||-9 with an internediate of fornula
(VIT1) wherein W-(C=0) represents the“group that has to be introduced and
R represents the remaining of the 5 intermedi ate, such as for exanple

1,1 -carbonyl bis-I Himdazole, nethylchloroformate or

et hyl chl orof onni ate, in the.presence of a suitable sol vent,/ﬁﬁch as for

exanpl e tetrahydrofuran. 007/ 014934 PCT/ EP2(106/ 064847 /29 (R, (R6),
/'l - wé6w (RAPRBY )p R OH HN-RP R~(=0) \\ OH N ¥M11) / N2
RERNRR (l-a) (Ill-a B)Yr ~ W - 0

R R® - N—R*
R OH HN—R* R—LC(=0)

=

(Vi)

(1) (ll-b)

The intermediate compounds of formula (V-a) or (V-b) are compounds that are either

commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, intermediates of formula (V-a-1)

5  may be prepared according to the following reaction scheme (1):

Scheme 1

l b)
R"), (RO, (R')p R®)

(V-a-1)



W 9R6 >TOR) R R)POHNR4 PP HHNO\ \ R3 NR3 (VIIl) / RB1Re R
17 R (I I-b) (I'l'l-b) The internedi ate conpounds of formula (V-a) or (V-b)
are conpounds that are either comercially available or may be prepared
accordi ng We WorueIsti onal reacti on procedures general | BCTKERXO%/064841 he art,
For exanple, internediates of fornula (V-a-1) 5 may be prepared according
to the follow ng reaction schenme (1): Sgheme 1 )P R6)r O (R1)P NHz + ~~ Cl
(a) I- ~N}IOW(RE), H Il / (RA)P (R5), (RP (R, X-Afk XAk (V-a-1)
WO 2007/ 014934 PCT/ EP2006/ 064847 -30 wherein all variables are defined as
in Formula (Ta) and (Ib). Reaction schene (1) conprises step (a) in which
an appropri at ehgreigsabhstriables ed dafnedianm Hosmule dea)t and ().t Reaation sajsgprec(py i at e

acyl chl ori de sdifis@&Sie3 (DN WKIR LR RipRPahte GRLK hA&: sk UL RRARARNGPT Opi ony|
chloride or p-chlor obe;@?negro [ Qgﬂi cpl or.i dF" |0 L{uﬁ (ﬁr esence of

SUi tabl e bas6 PPSREACE SOUToriE sy dreprere gl Gyl i BureBeResnenon pod

sol vent, suchclgidewt hghlervberzhiepropaeylmhloride, mylhe pesaice il aruitehde bashieudheact i on

may conveni entd weRRaGRE hhEdsftle RhctRnlifMRENaLUWEh of BAGING RRLMESN room
tenperature anFI Ik ef Cil)év Ierqh)er ature. In a nexlt ste b% t he adduct obtai ned
hylene Qf+ ?t

instep (a) i ¥ Pt NIRESPRBAY POy §& cqr 5 HMPHEWSy esence  of
a suitabl e sotaugng betwernhro@s tefmperagiaand|reflul, i¢dmratet.hinl o ek nsapi (Uethe
(Vi'l snei er - HaggkotbBiafrll it R0 rhQbd KMeshoBdhoRY ChibgRLPOR)) e pleftd | ON may
conveni ently gfe a s%%bﬁé seo?vegt%ucﬁtas for example N,N-dimethylformamide (Vilsmeier-Haack
10 formylation followed by cyclization). The reaction may conveniently be carried out at
a temperature ranging between room temperature and reflux temperature. In a next
step (c) a specific R%-group, wherein R is an alkyloxy or alkylthio radical is introduced
by reacting the intermediate compound obtained in step (b) with a compound -X-Alk,
wherein X=S or O and Alk is an alkylgroup as defined in Formula (Ia) and (Ib), such as
15  for example sodium methanolate, in the presence of a suitable solvent, such as for

example an alcohol, e.g. methanol.

Intermediates according to formula (V-a-2) may be prepared according to the following
reaction scheme (2), wherein in a first step (a) a substituted indole-2,3-dione is reacted

20  with a substituted 3-phenylpropionaldehyde in the presence of a suitable base such as
sodium hydroxide (Pfitzinger reaction), after which the carboxylic acid compound in a
next step (b) is decarboxylated at high temperature in the presence of a suitable
reaction-inert solvent such as diphenylether.

25 Scheme 2
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a tenperature rangi ng between roomtenperature and reflux tenperature. In a
next step (c) a specific R2-group, wherein R2 is an al kyl oxy or al kylthio
radical is introduced by reacting the internedi ate conmpound obtained in
step (b) wworoer/memspound -X-Alk, wherein X=S or 0 and pitr2806amsal Kyl gr oup
as defined in Formula (la) and (I b), such as 15 for exanple sodium

net hanol ate, in the presence of a sui tagle sol vent, such as for exanple an
al cohol, e.g. nmethanol. Internediates according to fornmula (V-a-2) may be
prepared according to the followng reaction schene (2), wherein in a
first step (a) a substituted indole-2,3-dione is reacted 20 wth a
substituted 3-phenyl propi onal dehyde in the presence of a suitable base such

di hyd I d
Comound | 1t e QL 6 PR ERTE Db o ARG %tyﬁ*ﬁg RTRAPRIRN (D e

presence of amaybgisppted It Pﬁ)l@&&lp@ﬁor} Hediym 3 Veseesspgs Eﬂl ﬁ@ Aoinger . 25
Schene 2 (Rl pmdiRApogds geRethBy Bnot if Wefart, Sich N ex@hdiby, crysRlljzRtidoRagr N

(V-a-2) V02007400 hy934 PETLFROA0RUABARAD, ioddel boicic BN 8001 Bt 11 the

f oregoi ng and react S may be
isolated fr on?‘laﬁté’f?eéléé?ri%ﬁmﬁﬁﬂisﬁﬁ?%ﬁﬂnl thefr %‘é@@s@dﬂ)wfeﬁ ’t‘ﬁﬂ?ﬁa Burified
accordi ng t oparituhodepogieshgpenegabhy sichawpreparativi@lPay chimtich as extracti on,

crystal |1zt | oG D iR ANG AN isolers!op i M&Qﬁ&@%ﬁ%&% bab T eacti cn

products that exl st e 1solated
fromtheir ni 4R béffuR?YE)‘\%a]t%E‘HﬁhEﬂﬁl&%rqphy (S&fﬁtl cul ar preparative
chr omat ogt@phy, such as preparative HPLC, chiral chronatography.

I ndi vi dual diast: o be obtained
by Super or| ti ?Zﬁ REFRORRTRE Bl Y i B AN QTRECERLABD, oo of
formula (V) (R éf’o?f‘b’ﬁ?ﬁ PaSrPRI5Y a“éP@“’éﬁ‘t’ ?@Wel’é‘ﬁﬁﬁé@&ﬁl%‘l Rryee durgsgengpile or may
be prepared abwendn thg attoFoomeweplt, inh@ledineaompamdpoitfomdils @8) genet al | y

prepared according to the following reaction scheme (3):

15

Scheme 3

3 /\)J\ (a) )I\/\ (®) R*
R+ g o — R3J\/\N’

(V1)

Reaction scheme (3) comprises step (a) in which R?, for example an appropriately

20  substituted phenyl, naphthyl, or Het, is reacted by Friedel-Craft reaction with an
appropriate acylchloride such as 3-chloropropionyl chloride or 4-chlorobutyryl
chloride, in the presence of a suitable Lewis acid, such as AICl;, FeCls, SnCly, TiCl4 or
ZnCl, and optionally a suitable reaction-inert solvent, such as methylene chloride or
ethylene dichloride. The reaction may conveniently be carried out at a temperature

25  ranging between room temperature and reflux temperature. In a next step (b) an amino
group (-NR4(CH,-CsHs) is introduced by reacting the intermediate compound obtained
in step (a) with a primary or secondary amine, in the presence of a suitable solvent,
such as for example acetonitrile, and optionally in the presence of a suitable base, such
as for example K,COs.

30

The following examples illustrate the present invention without being limited thereto.



known in the art. For exanple, internediate conpounds of formula (VI) may
be prepared according to the follow ng reaction schenme (3): 15 Schenme 3 0
0 RCL (M) Reaction schene (3) conprises step (a) in which R3, for
exanpl e anwapporopsasat el y 20 substituted phenyl, napht lndT/ERQ006IHed847 | S
reacted by Friedel-Craft reaction with an appropriate acyl chloride such as
3-chl oropropionyl chloride or 4-chlorobwyryl chloride, in the presence of
a suitable Lewis acid, such as AlLCl13, Fed 3, Snd4, Tid4 or 2Znd 2 and
optionally a suitable reaction-inert solvent, such as nethylene chloride or
et hyl ene dichloride. The reaction may conveniently be carried out at a
tenperature 25 rangi ng bet ween rEXPRRIBINEIALL RART and refl ux tenperature. In
a next step (h) an amino group (-NR4(CH2- CGHS) is introduced by reacting
the inter msdl e conpound obtained in st (a) with a primary or secondary
amine, in the éﬁ%éﬁ@@ows e g‘aﬁpkuaeoﬁteée%mw%fonﬁggﬁﬁew afdhg YIeWRBfpl e
acetonitril e, casod ampt(s)oleadih wad 1t hyeripe@slpneemined Ruhdsabdses thase, such as

for exanpl Ll hea,»

| nvent  on i t Roat"paral friet fa ARRATR R 5B b BEREG 1 064847
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confi gur ati onHofeveheaidt &1 mdg‘Bniiwmeﬁafohomcaaﬂaenﬁesﬁbigdoeglﬁblmrmsizeddiy a

experinmental Bh& A gglggts $h tELE g.gally isomeric
f orm whi ch vva%%ls??%stléﬁ 1so i Oﬁgﬁgt gg?&&ass g aﬁ&hﬁ zecond as "B",
Wit hout furt heHTaFdder ence to the actual stereocherni cal configuration.

However, &$@i din'cAse “aridnd B3 drs sieresisaandio hsxtg@s) ibparticudanbiiguesisf y characteri zed’

by a person h for
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0 [13
mxtures, in 'ﬁ‘é{?tf"? %rﬁldeasr‘g“ﬁ‘ieQ o er§5p8?t”el§fl Bt %‘idég? %eBW’élraé E@ h&PeERYbe furt her
separ at ed whefEiywiltivet fuebpecttione 16 the sttudl secbelemical ¢osmﬁgla'atenh dfosvedesi gnat ed

"AT respecti ygl a1 Bl aRfs POER8 GRRKAR mEn pdrRRREGid V&I “A2” and

15  “BI”, “B2”enantiomeric forms, can be unambiguously characterized by a person
skilled in the art, using art-known methods such as, for example, X-ray diffraction.

For the synthesis of the present compounds, reference is made to W02005/070924,
which is incorporated herein by reference.

20  Hereinbelow, Rt means retention time (in minutes) as obtained in the LCMS analysis.

Experimental part

Hereinafter, the term ‘M.P.” means melting point, ‘THF’ means tetrahydrofuran,
‘EtOAc¢’ means ethyl acetate, ‘MeOH’ means methanol, ‘DME’ means dimethy! ether,

25  ‘DIPE’ means diisopropyl ether, ‘DMF’ means N, N-dimethylformamide, ‘Ets:N’ means
triethylamine, ‘Pd(PPhs),” means tetrakis(triphenylphosphine)palladium, ‘CDI’ means
1,1'-carbonylbis- 1 H-imidazole.

A, Preparation of the intermediates

30 Example Al
Preparation of intermediate 1

Intermediate 1
Benzenepropanoylchloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromobenzenamine (0.407 mol) in EiN (70 ml) and CH,Cl, (700 ml) and



"B2", without further reference to the actual stereochem cal configuration.
However, said "Al", "A2" and "B 1", "B2" isoneric fors, in particular said
"Al", "A2" and 15 "B 1", "B2"enantioneric forns, can be unanbi guously

char act er iw@goobyi14834person skilled in the art, using apbEr/paiEedigi;hods such
as, for exanple, X-ray diffraction. For the synthesis of the present
conpounds, reference is made to W2005/ 070924, which is incorporated
herein by reference. 20 Hereinbel ow, Re33means retention tine (i n mnutes)
as obtained in the LCVM5 analysis. Experinental part Hereinafter, the terns

"M P." means nelting point, "THF neans tetrahydrofuran, 'EtOAc' neans
et hyl ~acet at gqe mﬁ@%as@ﬁﬁ@@aﬁ@&tﬁ'@ lemtul%n >R 1ﬂktﬁllee\|§/2¥é§ﬂour%a Bﬁr .25 .
m[s)l’;lﬁi i Wg?ﬁ ql . S%Qand céa ! IHH4 reT)Eracted witf\l-Cgll 81‘73 t q"¥1e m%gr?lg' yere Et 3N

tetrakis(tri pWédW(tiM@@m] ﬁé?rprhlamhthﬁ snh/ent CBRvappeges. The residwardsony| b

F-caHim daz Qr}lsﬁlluéﬁ fr&ﬁla&afyaéth@n m% réslaﬁe gm@ 81 st&&l&ﬁ w Fcixanmhe Al
Prepar at i gn of

e
Benzenepr par’(v(?f/}f %%é% nga@bc&fl}jel \‘?@ssgb?gége eaﬁofﬁ%ﬁfeé*eafﬁiﬁher%ﬁw
t enper at ur e tvoisavapsllatedt iYmid a97.47 polonetesdmeniani ne (0. 407 nol) in Et3N (70
nil) and CH2C 2 (700 n1) and WD 2007/ 014934 PCT/ EP2006/ 064847 -33 the
m xture was ﬁglrrfg roomtenperature overni ght. The m xture was poured
out into wa 2concent r at ed NH40H, and extracted with CHZCI Z . The

or gani ¢ | ayer Preparsticgiral éderfnkgj8©2) | f| I ter ed, and the solvent was evaporated

. The residue was crystalliZ&
was taken up in CH2Cl1l2 and 5 wa ‘ N, The organic |ayer was
dried (MgS™), filtered, and the as evaporated. Yield: 107.67 g

of internediate 1, Exanple A2 Preparation of internediate 2 13r \ \ | / i
N Cl Intermediate 2

The reaction was carried out twice . POCl; (1.225 mol) was added dropwise at 10 °C
10 to DMF (0.525 mol) . Then intermediate 1 (0.175 mol) was added at room

temperature. The mixture was stirred overnight at 80 °C, poured out on ice and

extracted with CH,CL . The organic layer was dried (MgSQOy,), filtered, and the solvent

et her . The residue (119.67 Q)

was evaporated, yielding 77.62 g (67%) of intermediate 2. The product was used
without further purification.
15

Example A3
Preparation of intermediate 3

Br o
P

Y

Intermediate 3

A mixture of intermediate 2 (0.233 mol) in CH;ONa (30%) in MeOH (222.32 ml) and

MeOH (776 ml) was stirred and refluxed overnight, then poured out on ice and

extracted with CH,Cl, . The organic layer was separated, dried (MgSQOs), filtered and
20  the solvent was evaporated . The residue was purified by column chromatography over

silica gel (eluent: CH,Cly/cyclohexane 20/80 and then 100/0; 20-45um). The pure

fractions were collected and the solvent was evaporated . Yield: 25 g (33%) of

intermediate 3 (M.P.: 84 °C).



Internediate 2 The reaction was carried out twice . POCI3 (1.225 nol) was
added dropwise at 10 C 10 to DWF (0.525 nol) , Then internediate 1 (0.175
nol) was added at room tenperature. The m xture was stirred overnight at
80 C, pourved@ani4om i ce and extracted with CHZCI Z . Theraprganoasdayer was
dried (MgSH), filtered, and the solvent was evaporated, yielding 77.62 g
(679 of internediate 2. The product vas, used w thout further
purification. 15 Exanple A3 Preparation of internediate 3 Br / \ \ \ OI /
internediate 3 A mxture of internediate 2 (0.233 nol) in CH3ONa (30% in
MOH (222.32 m) and MOH (776 m) was stirred and refl uxed overnight,

t hen poured dttmple Adce and extracted with CH2Cl2 . The organic | ayer was
separ at ed, dr%ﬁq. éaQ%%E%h’me LhidigLed, g3d 20 the solvent was evaporated . The
resi due was p SR y c@ unn chronmat ography over silica gel (eluent:
CH2Cl 2/ cycl ohexane 20/80 ang” theén 100/ 0; 20-4gm) . The pure fractions were
coll ected and the solvent was evaporated . Yig¢ld: 25 g (33% of
internediate 3 (MP.: 84 3 T EP2006/ 064847 -34- Exanple
A4 a) Preparation of intefgpedig Ut Od co Internediate 4
Internediate 5 A mixture of alum nium©@Thl ofide (34.3 g, 0.257 nol) and
3-chl oropropanoyl chloride (29.7 g, 0.234 nol) in 1, 2-dichloroethane (150
m) was stirred at OC mensesllagtti on of Inapddelal ene (30 g, 0.234 nol) in

1, 2- di chl or oet hanee (Elutihjunrésoride Bad. g, 11267 ok tabd B cBlotB®paiiolyl ¢hstidat 5 C for

2 hours and RM E,Q).é%%nd'lﬂh?,2%“1&1&@&1&% (1-56 ﬁll)%a%asﬂhgd zlt%y@.r AWBRition of

naphthalene (30 g, 0.234 mol) in 1,2-dichloroethane (50 ml) was added. The mixture

5  was stirred at 5 °C for 2 hours and poured out into ice water. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (56 g)
was purified by column chromatography over silica gel (eluent: cyclohexane/ CH,Cl, :
60/40; 20-45um). Two fractions were collected and the solvent was evaporated to
afford intermediate 4 (31 g, 61%) as an oil. The second fraction (14 g) was taken up in

10 DIPE to afford intermediate 5 (8.2 g, 16%; M.P.: 68 °C) as a pale yellow solid.

Following intermediate was prepared according to the previous procedure:

O
The residue (20.0 g) was used for the o cl

||

Intermediate 41

Intermediate 41 i ) ]
next step without further purification.

b) Preparation of intermediate 6
F O

/ij/“\/\(:l
F

Intermediate 6

Aluminum chloride (0.3 mol) was added carefully to 1,3-difluorobenzene (0.26 mol)
15  and they were heated with vigorously stirring till 50 °C. 3-chloropropanoyl chloride

(0.26 mol) was added dropwise over a 15 minute period at 40 °C (cooled on ice) and

the mixture was stirred at 50 °C, The mixture was poured into water (250 ml), ice

(250 g) and HCI (25 ml) and it was stirred for 20 minutes. The formed precipitate was

filtered off and extracted with CH,Cl, and water. Yield : 40 g of intermediate 6 (75 %).
20



separated, dried (MgSO4), filtered, and the solvent was evaporated. The
residue (56 g) was purified by columm chromat ography over silica gel

(el uent: cycl ohexane/ CHzZCh 60/40; 20-45m). Two fractions were collected
and t he sov@eator@ss evaporated to afford internedi at e pdr(EPioogocsddy ¥ as an
oil. The second fraction (14 g) was taken up in 10 DIPE to afford
internediate 5 (8.2 g, 16% MP.: 68 C)_ as a pale yellow solid. Follow ng
i nternedi ate was prepared accordi ng to'%sﬁe pre ions procedure: O
Internediate 41 The residue (20.0 g) was used for the n C next step

wi thout further purification. Internediate 41 b) Preparation of

i nternedi at e Kxamhple A31 Internediate 6 Alum numchloride (0.3 nol) was added
carefully to = dj (0.26 nol) 15 and they were heated with
vi gorously st ija%grie%grgtltolﬂl%Fngeglgéwgzchl or opr ooyI chloride (0.26 nol) was
added dropwi se over a 15 mi nute period |at @«I (cooled on ice) and the

m xture was stirred at 50 C Thedgg -t uNe_was_poured into water (250 m),
ice (250 g) and HC1 (25 m) and ijt was stirred for 20 m nutes. The forned
precipitate was filtered off extracted with CH2Cl 2 and water, Yield :
40 g of internediate 6 (75 ¢ O 2007/ 014934 PCTI EP2006/ 064847 - 35-
Exanpl e AS a) Preparation of | “mediate 7 Cy N\ Internediate 7 A

m xture of internmediate 4 (3 g; 0.0137 not), N-benzylnethyl amne (2 m;
0.0150 niol) in acetonitrile (18@udHar7was stirred at 80 C for 2 hours. At
room t enper atAlmgxturedf @termdiatad (Beg] 0.0THEms) N-tiney Mty Eahina@ wg owm 3ch CH2C12 .
The organic | ; - | &de ( g ok d and the

sol vent was e@%ﬁ%raﬁigéléﬁﬁgéﬁglsjtzr&?baggdg?j%gg&%ﬁlilgedﬁk ,t)e%rp glgiuﬁenn

chr omat ogr apHAtEVEs adder; Ty myatpre e getfncied oh GHRE ve b orggye Byerags 45m) t o

af ford an i |sepa¥itel @hd dde®(MgStl,), ifilered, ned ihak@vet was evaporated. The residue (6

g) was purified by column chromatography over silica gel (eluent: CH,Cly/MeOH:
97/3; 20-45um) to afford an oil. Yield: 4.2 g of intermediate 7.

Following intermediate was prepared according to the previous procedure:

The residue (22.5 g) was purified by

column chromatography over silica | | I|\1v©
Intermediate 42 | gel (eluent: CH,Cl/MeOH: 98/2; 20- 0

45um) to afford an oil. Yield: 5.1 g of
intermediate 42 (17%).

0

Intermediate 42

10

b} Preparation of intermediate §
O
F F ©
Intermediate 8

A mixture of intermediate 6 (0.015 mol), N-ethylbenzenemethanamine (0.016 mol) and

K;CO5 (0.016 mol) in acetonitrile (30 ml) was stirred at 70 °C for 2 hours, poured out

into H,O and extracted with CH,CL. The organic layer was separated, dried (MgSOs),
15 filtered, and the solvent was evaporated. Yield: 4 g of intermediate 8 (88 %).



Fol l owi ng i nternedi ate was prepared according to the previous procedure:
The residue (22.5 g) was purified by columm chromat ography over silica | ol
Internmediate 42 gel (eluent: CH2CI 2/ MeOH 98/2; 20 45m to afford an oil.

Yi el d: 5. 1W@ 20¢7/0493¢ nt er redi ate 42 (179 . | ntermedi at e PEA/EPRRGIDF4847
Preparation of internediate 8 F/ F 1 \ Internediate 8 A m xture of
internmediate 6 (0.015 not), N-ethylbenﬁs_enethananine (0.016 nol) and

K2C03 (0.016 not) in acetonitrile (30 ? was stirred at 70 C for 2 hours,
poured out into H20O and extracted with CH2Cl2. The organic | ayer was
separated, dried (MgS™), 15 filtered, and the sol vent was evapor at ed.
Yield: 4 g ofEianiplrAéedi ate 8 (88 %9 . WD 2007/014934 PCT/ EP2006/ 064847 - 36-
Exanpl e A6 a) 4 I?pgggfg@gnld;rhté}fmai%@r mediate 9 By OH N MO Internediate 9
n-Butyl 1ithium not) was added at -20 Cto a solution of

di i sopropylam ne (0.0075 nol) in @ (50nt). The m xture was cooled to -70
C. Internediate 3 (0.0062 not) was#
for | hour and 30 m nute 5 Inter pdi atie 7[(0.
mxture was stirred for I 9 t
was extracted with CH2C17.

ure was stirred at -70 C
b not) was added. The

7 ®™Z0 was added. The m xture
was separated, dried (MpOXA),

filtered, and the sol vent wa he residue (3 g) was purified

by col unm chromat ography over silica'g uent: cycl ohexane/ Et OAc 90/ 10;
15-40m) . The pure fractions were collected and the sol vent was evapor at ed.
10 Yield: 1.5 g of a m xture of two di astereoisoners (38%, i.e.

intermedi ate 9. Fol | owi ng i nt er mdzEtiste Was prepared according to the pre
i ous pr ocedureButyTh@iure®i0diemé ] was gldedvas- 2@ e tofd setlitibly oCdilsopropytdntiagrat ogr aphy

over silica @el74 BhYaIMir BoRhPREXARAKEL QGoRELB170 °C. Intermediate 3
(0.0062 mol) was added. The mixture was stirred at —70 °C for | hour and 30 minutes.
5  Intermediate 7 (0.0075 mol) was added, The mixture was stirred for 1 hour and 30
minutes. H,O was added. The mixture was extracted with CH,ClL,. The organic layer
was separated, dried (MgS0y), filtered, and the solvent was evaporated. The residue (3
g) was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
90/10; 15-40um). The pure fractions were collected and the solvent was evaporated.
10 Yield: 1.5 g of a mixture of two diastereoisomers (38%), i.e. intermediate 9.

Following intermediate was prepared according to the previous procedure:

The residue (7.5 g) was purified by
column chromatography over silica L J
gel (eluent: cyclohexane/EtOAc 92/8; 7 | f’ |
15-40um). The pure fractions were o / \]/ \\\T N
Intermediate 43 | collected and the solvent was \ il

evaporated. Yield: 3.25 g of \//]
intermediate 43 a mixture of two

diastereoisomers (55%, mixture of Intermediate 43

diastereoisomers: 65/35).




oa 15-40m . The pure fractions were eh~ Internediate 43 collected and the
solvent was NI ' n | \,l evaporated. Yield: 3.25 g of internediate 43 a

m xture of two di astereoisoners (55% mxture of InLei nediate 43

di ast er eociwong®»1498p13 5). WO 20071014934 PCT/ EP2006/ Op484p2005/8d48470)
Preparation of internediate 10 OH Br / \' \ A\ NOIl / 1 |Internmediate 10
n-Butyl lithium (0.0075 nol) was added at-20 Cto a solution of

di i sopropylam ne (0.0075 nol) in THE (3570ml). The m xture was cooled to -70
C. Internediate 3 (0.0061 nol) was added. The m xture was stirred at -70 C
for 1 hour and 30 m nutes, 4-[nethyl (phenyl nmethyl)am no]-1-phenyl -

1- but anone ( 0bPPrégarin)of WRSmMadaedo The 5 mi xture was stirred for 1 hour and
30 minutes. H20 was added. The m xture was acted with CH2Cl 2. The
organic layer was separated, dried (MySOH4), ered, and the solvent was
evaporated. The residue (4.9 g) w ¢ col utm  chr omat ogr aphy over
silica gel (eluent : 100% CH2C12 The pure fractions were
collected and the sol vent was evapora QH yirelding 1.43 g of internediate
10 10 (40% m xture of di agters 0/ 40). WD 21107/014934

PCT/ EP2006/ 064847 -38 Follo tes were prepared according to

t he previous procedure: Int hate, 15 HFe residue (6.4 g) was purified
by col unm chromat ography over silica |ge| (eluent: CH2C 2/ cycl ohexane au

Intermediate 10
n-Butyl lithium (0.0075 mol) was added at -20 °C to a solution of diisopropylamine
(0.0075 mol) in THF (50ml). The mixture was cooled to 70 °C. Intermediate 3
(0.0061 mol) was added. The mixture was stirred at —70 °C for 1 hour and 30 minutes,
4-|methyl(phenylmethyl)amino|-1-phenyl- 1-butanone (0.0073 mol) was added. The
5  mixture was stirred for 1 hour and 30 miutes. H>O was added. The mixture was

extracted with CH,Cl,. The organic layer was separated, dried (MgSOs), filtered, and
the solvent was evaporated. The residue (4.9 g) was purified by column
chromatography over silica gel (eluent : 100% CH,Cly ; 15-40um). The pure fractions
were collected and the solvent was evaporated, yielding 1.43 g of intermediate 10

10 (40%, mixture of diastereoisomers: 60/40).



85/ 15; 15-40nm). The pure fractions were collected and the sol vent was

evaporated, yielding 0.81 g of the internediate as a m xture of
Internmedi ate 19 di astereoi soners (44/56) (17% .

resi due wagopgeioi49ed by col um

| nt er redi ate 20 The

chr omat ogr aphy over si IPicazprg@b/o648€1 uent :

cycl ohexane/ Et OAc 95/5; 15- AN-1 40m . The pure fractions were coll ected

and the solvent was evaporated. Yield:

m Xt ure of

~/

internedi ate as a m'xture of

| ntermedi ate 20 di astereoisoners (12%.
resi due was purified by colum
cycl ohexane/ Et OAc 95/5; 15 ~~ N

~, 11

chr omat ogr aphy over silica gel
40m . The pure fractions were O CH
col | ect edFodipdling reerspiiventvernpsepitedv@paingatie te ptepiogs precu@4 g of the
Internedi ate 21 diastereoisonmers (7% .

55 g of the internediate as a
I nternedi ate 21 The
(el uent:

Internediat ¢ 22 THE T urT T ed— by cotumr—chronatography—ove
silica geI\AI {rfriedypte 1§y ﬁEH éé) T BAPUBEIGPY 1511 0 40m). The pure
fractions were &1 col | jlemtuath chrehatdzeapspbweesiticanas 2 i i Ng
0,80 g of the internedijglg o h nt er

di astereoi spners (13 %.agtev&e)?lg %Cpb z@%% %Iérf‘% EP20 rmedi at e
23 The resi due was puri[f3ed by hif pure fractions

were collected dl’ld the solvent was
evaporated, yielding 0.81 g of the
intermediate as a mixture of
diastereoisomers (44/56) (17%).

Intermediate 19

Intermediate 20

The residue was purified by column
chromatography over silica gel
(eluent: cyclohexane/EtOAc 95/5; 15-
40um). The pure fractions were
collected and the solvent was
evaporated. Yield: 0.55 g of the
intermediate as a mixture of

diastereoisomers (12%).

Intermediate 20

Intermediate 21

The residue was purified by column
chromatography over silica gel
(eluent: cyclohexane/ EtOAc 95/5; 15-
40um). The pure fractions were
collected and the solvent was
evaporated, to give 0.34 g of the
intermediate as a mixture of

diastereoisomers (7%).

Intermediate 21

Intermediate 22

The residue was purified by column
chromatography over silica gel
(eluent: cyclohexane/ EtOAc 95/5; 15-
40um). The pure fractions were
collected and the solvent was
evaporated, yielding 0.80 g of the

intermediate as a mixture of

diastereoisomers (13 %).

Intermediate 22




chr omat ogr aphy over silica gel
The pure fractions were collected and the sol vent was Cl

m. ).

(el uent:

cycl ohexane/ Et QAc 80/ 20;

15-

40

evaporated. The residue (1.3 g) was purified by colum chromatography fir

of f
kromasil).

sol vent was
of
12 F F 1

over wolaweaiges (el uent
The pure fractions were Interniediate 23

evapor at ed,

di astereoi soners 41/59 (18 % .

N O I

af fordi ng 0 61 of the

) P

par ati on of

acetonitril e/ NHACOR@Qvir¥oRpbH i

coll ected and the

internediate as a m xture

internedi ates 11 and

13) n-Butyl

di i sopropyl g
-70 C. Inter
70 Cfor 1§
m xture was
was extract e
filtered, ar
by col umm ch
60/ 40 ; 15-4
evapor at ed.

MP.: 171 (
di ast er eoi sq

f N Br NO 1 Interrredl ate 11 (dia A Internediate 12 (dia
lithium (0.0075 nol) was added at -20 Cto a solution of
mﬁtﬂﬁledi@l@-ﬁo7’5hdl’9§1&ue'v@sﬂﬁ'ﬁie(i@9cblﬁlln)l The mixture was cool ed|to
mediate35n§i(lr Eg A Q \rﬁg The m xture was stirred at
our and 30 pihut %grap ¥ RYE PSS te 8 0.0099 nol) was added| The
stirred for|@uagueyclohekaBd EiQAndY2s. H20 was added. The mi xjure
bd wi th CH2OLE 40Thg). pm@gﬁ@fﬂa@f}bﬁgweg@/as separated, dried (MgpA4),
d the sol vent ) The residue (5.4 g) was pur|fied
r onat ogr aphy COJ)I\V/\E?d@I\(Ii f% EIWd(eI uent | : b

JOm) . Two fr a@@v@fﬁsd Wbe @Slduﬁ (lé) eds an

Yiel ding : Opu%gd@;cdmﬁ@émﬂdt@gl hi1 15%
C, M+ @ 6314 haé(ﬂ' ndOSgof

mer B (13% OVR}F&C 83T R: 11.17),

acetonitrile/NH,CO; 0.5% 95/5 ;
kromasil). The pure fractions were
collected and the solvent was
evaporated, affording 0.61 g of the

intermediate as a mixture of

10

diastereoisomers (41/59) (18 %).

Intermediate 23

¢) Preparation of intermediates 11 and 12

F
~
Br: ‘ N l

0
|

Intermediate 11 (dia A)
Intermediate 12 (dia B)

z
N

&

n-Butyl lithium (0.0075 mol) was added at 20 °C to a solution of diisopropylamine
(0.0075 mol) in THF (50 ml). The mixture was cooled to —70 °C. Intermediate 3
(0.00824 mol) was added. The mixture was stirred at —70 °C for 1 hour and 30 minutes.
Intermediate 8 (0.0099 mol) was added. The mixture was stirred for 1 hour and 30

minutes. H,O was added. The mixture was extracted with CH,Cl,, The organic layer

was separatéd, dried (MgSOs), filtered, and the solvent was evaporated. The residue

(5.4 g) was purified by column chromatography over silica gel (eluent :

CH,ClL/cyclohexane 60/40 ; 15-40um). Two fractions were collected and the solvent

was evaporated. Yielding : 0.95g of intermediate 11 as diastereoisomer A (15%, M.P.:
171 °C, MH+ : 631, Rt: 11.24) and 0.83g of intermediate 12 as diastereoisomer B

(13%, MH+ : 63

,Re 11.17),



WO 2007/ 014934 PCT/ EP2006/ 064847 -40- Examml e A7 Preparation of
internmediate 17 OH Yl internediate 17 Internediate 9 (1.58 mol),
2-furanboronic acid (2.69 mmol), Pd(PPh3)4 (0.158 nmol), DME (30 tnl),
McOH (10 nWo Amo1k®3€38 (1.6 m) were heated under 5 m cromemes:c&A9W 68 C)
for 10 mnutes. The m xture was cool ed, poured into water and extracted
with Et OAc. The organic | ayer was separ g ed, dried (MgS™4), filtered, and
t he solvent was evaporated. The residue %1 4 g) was purified by col um
chromat ography over silica gel (eluent: cyclohexane/ ELOAc 90/10; 15-404n).
The pure fractions mere coll ected and the sol vent was evaporated. Yield:
0.47 g of intpxdimat e 10 17 as a m xture of diastereoisoners (60/40) (41
Ye). Exanple n of intermediates 13 and 14 OHVH Br IC
| ntem edi ate t%ﬁ% tﬁ%%%?%%ﬁ%%%%¥PA) ntermedi ate 14 (di astereoi soner 13)
1- Chl or oet hyl chlorofornate (15 m) added at roomtenperature to a

m xture of 15 internediate 9 (0,0028 Aol ) in 1, 2=dichl oroethane (30 m).
‘<hour vent was evapor at ed.

s 3¢ TNard refiuxed for 30

due (*) (1.49 g) was purified
ent : CH2Cl 2/ MeOH NH4ACH

McOH (15 m) was added.
m nutes. The sol vent was evap
by col umm chr omat ogr aphy over
97/3/0.1; 15-40m. Two fractions wer et ed and the WD 2007/ 014934
PCTI EP2006/ 064847 -41 sol vent was evap ated The first residue (0.23 g)
was crystallized fromDI PE. The pg§ Q ﬁte was filtered off and dried,
yielding 0.168 g (13% of i nter medi"al’s 13 (di astereoi soner A) (MP. : 204
C) . The second residue (0.32 g) was crystallized from

Intermediate 9 (1.58 mmol), 2-furanboronic acid (2.69 mmol), Pd(PPhs)4 (0.158

mmol), DME (30 ml), MeOH (10 ml) and K,CO; (1.6 ml) were heated under
5  microwaves (300W, 68 °C) for 10 minutes. The mixture was cooled, poured into water
and extracted with EtOAc. The organic layer was separated, dried (MgSQOy), filtered,
and the solvent was evaporated. The residue (1.4 g) was purified by column
chromatography over silica gel (eluent: cyclohexane/EtOAc 90/10; 15-40pm). The pure
fractions were collected and the solvent was evaporated. Yield: 0.47 g of intermediate
10 17 as a mixture of diastereoisomers (60/40) (41 %).

Example A8
a-1) Preparation of intermediates 13 and 14

Intermediate 13 (diastercoisomer A)
Intermediate 14 (diasterecisomer B)

1-Chloroethyl chloroformate (15 ml) was added at room temperature to a mixture of
15  intermediate 9 (0.0023 mol) in 1,2-dichloroethane (30 ml). The mixture was stirred at
80 °C for 1 hour. The solvent was evaporated. MeOH (15 ml) was added. The mixture
was stirred and refluxed for 30 minutes. The solvent was evaporated. The residue (¥*)
(1.49 g) was purified by column chromatography over silica gel (eluent :
CH,Cly/MeOH/NH,OH 97/3/0.1; 15-40pum). Two fractions were collected and the



DI PE. The precipitate was filtered off and dried. Yield : 0.298 g (23% of
internmediate 5 14 (diastereoisonmer B) (MP. : 225 C). Foll ow ng

i nternedi ates were prepared according to the above procedure. The

puri fi cativwa2ef/014984 resul ting residue (*) is indicatedPCOEP2ACH484T
internedi ate separately. Internediate 25 The residue (1,2 g) was purified
by and col um chromat ography over sili CA. I nternmedi ate 26 gel (eluent:
CH2C12/ MeOH/ NH4AOH 95/5/0.1; 15-40m. Two fractions were collected and the
solvent was ANNO evap orated. Br NH Yield : 0.047 g of internediate 25
(di astereoi somer A) (6% M 1+ :491). The second residue (0.08 g, 10% was
crystallized sbivemwas Paporiited. Thetfen usdua{(e233)) Wadicastaizedirso MEPE Ahe

| nter medi at e 26 Ooﬁtqﬂe%g eili&:0d w%drﬁh, ylaalﬁ%b Réd @t g Boyas ifibhlegihdof f and

dried. Yield I nt er nedi d ast ér eol soner %

197 ©). Int éflﬁﬁer?%%nez?\)%) r g &&@f(ﬂfcwdgﬁb@}aﬁ@&#?wbeﬂy hzaﬁém@m um

chr omat ogr apHyIPBVBre psdcipiteia wak filtered off endzcd.al el28).298lg (L& uefibtermediate

CH2C) 2/ Meq—ll Nl (&ﬁQ&e&!‘én@rF) (M9 4 Rody 15-40m). Two fractions were col lected
and the sol vent was evapor at ed. Yield : 0.105 g of internediate
27 (diastereoisoner A) Internediate 21 (diastereoisonmer A) (15% MHd: 539,
Rt: 2.48) andoliovibg im¢rewcdieds atre pRBartdnasikiag eoihs oree pBreduge. Ohe | nt er nedi at e

421E23 (di aster e%uﬁﬁ@ﬁ%{m B9 thé ;eéwf?lllé\/IleE due (2)213 ifdlcatel\Br 2R 4 QAR s@ﬁa{tg? 2006/ 064847

Intermediate 25 | The residue (1,2 g) was purified by
and column chromatography over silica
Intermediate 26 | gel (eluent: CH,ClL,/MeOH/NH,OH
95/5/0.1; 15-40um), Two fractions
were collected and the solvent was
evaporated.

Yield : 0.047 g of intermediate 25
(diastereoisomer A) (6%, MH+ : 491).
The second residue (0.08 g, 10%) was

crystallized from DIPE. The Intermediate 25 (diastereoisomer A)
Intermediate 26 (diastereoisomer B)

precipitate was [iltered off and dried.
Yield : 0.031 g of intermediate 26
(diastereoisomer B) (4%, M.P.: 197
°C).

Intermediate 27 | The residue (1.0 g) was purified by

and column chromatography over silica ﬂ \]
Intermediate 28 | gel (eluent: CH,ClL,/MeOH/NH,OH =2 j ”O
96/4/0.1; 15-40um). Two fractions S / 1
were collected and the solvent was . T
evaporated. Yield : 0.105 g of V/j

intermediate 27 (diastereoisomer A) , , , .

Intermediate 27 (diastereoisomer A)
(15%, MH+: 539, Rt: 2.48)and 0,11 Intermediate 28 (diasterecisomer B)
g of intermediate 28 (diastereoisomer
B) (16%, M.P.: 222 °C),




I nternedi ate 29 The residue (0.59) was purified by and colum

chromat ography over silica Internediate 30 gel (eluent: CH2C 2/ MeOH NHACH
97/3/0,1; 10m. Two fractions were CG OH NH collected and the sol vent was
evapor at edyo¥h®lothoss 0, 11 g of N internediate 29 (di astppiR@b&oBksD | \
(24% M+ : 497) and 0.10 g of Intennedi atc29(di astereoi soner A
internmediate 30 (diastereoi sonmer B) Internediate 30 (di astereoi soner B)
(22% M+ 497). Internediate 31 The re¥due (0.32 g) was purified by and
col utm chr omat ogr aphy over silica ~ Intermedi ate 32 gel (eluent:

CH2Cl 2/ MeOH/ NHACH | i J 97/3/0,1; 10m. Two fractions were NH collected

and the so m@gp&ed@@tgz@vq@lggégdgg(o%g%gpﬁﬁﬁgdgp g of N intermediate 31
(di ast ereof somer A) % NH+: 4 d 04 f Internmedi ate

) 5 : ? gn 0..04 g

31(di ast er e8l%omer A) |Cﬁ%lgi,n,fgl(j}p}g{0§ 388y O'§f $14%%r eloi . sonmer B)
(di ast er eo| btsmpediB} 3¢ 14%4 (chvehit: CHAGAYeOHMIEONedi at e 33 The kest due (0. 9] g)
was purified by and calygpm chhQURIQG AR Q¥er [silica ~ edi gt e 34
gel (eluent: mzclzlwegalg ﬂs@%ﬁ%ﬁéj; 10n) O FuoE+3 & i
NH collected and the \4 ted.
internediate 33 (di ast|evgorsainEicld)0. (1158 Mt
Intermediafe 33 (di ast|erel 3080 @hstertdioflEl &I OIS
of internediate 34 (di a@%}fre |$05’9§r 433 613% M+ © 477, Rt: 5.27). WO
2007101493*1 PCT/ EPZOOq/ &,é\ﬂ +:4 and 0.10 g of Intermediate 29(diastereoisomer A)

Intermediate 30 (diastercoisomer B)

)

intermediate 30 (diastereoisomer B)
(22%, MH+ : 497).
Intermediate 31 | The residue (0.32 g) was purified by

and column chromatography over silica

/:Q\\
Tntermediate 32 | gel (eluent: CH,Cl/MeOH/NH,OH ﬂ\ P
. - OH
97/3/0.1; 10pm). Two fractions were O
collected and the solvent was “\/ ' \]
evaporated. Yield : 0.10 g of I b E/ \ﬂA\
| S

intermediate 31 (diastereoisomer A)
(35%, MH+ : 493) and 0.04 g of Intermediate 31(diastereoisomer A)

i Intermediate 32 (diastereoisomer B)
intermediate 32 (diastereoisomer B)
(14%, MH+ : 493),

Intermediate 33 | The residue (0.9 g) was purified by

and column chromatography over silica N
Intermediate 34 | gel (eluent: CH,CL,/MeOH/NH,OH ﬂ\ /J
98/2/0.1; 10pm). Two fractions were o T M
collected and the solvent was ) l/ i | : \T/ N )
evaporated, Yield : 0.09 g of I N [\ \II \/]

intermediate 33 (diastereoisomer A)

0 . . Intermediate 33 (diastereoisomer A)
(15%, MH+ : 477, Rt: 5.56) and 0.08 Intermediate 34 (diastereoisomer B)

g of intermediate 34 (diastereoisomer
B) (13%, MH+ : 477, Rt: 5.27),




-43 Internmedi ate 35 The residue (0.45 g) was purified by and colum

chromat ography over silica
96/4/0.1; 10m. Two fractions were ,

0 evapor at wo,200f0ekeds :

i (22%

(30% MH+ :

M+
Tnt ennedi ate 36 (di astereoi soner

529) an

CH2Cl 2/ MeOHLINHL OH (|

col |l ected 4
i"--N~i "

g

and 0.06 tnf¥

(di astereoi
| nt er nedi at
over silicd
fractions \

q

I nternedi ate 36 ge

0.09 g of N."~
d 0.12 g of

B) in

(el uent:

CH2Cl 2/ MeOH NH4ACH
f ox NH collected and the sol vent was

i nternedi ate 35 (Washekpeissgorer A |
| ruennedi ate 35 (di astereoi somer A)

%iarmedi ate 36 (diastereoi soner B)

529). Internediate 37 The reSidue (0.63 g) was purified by and
col um chr omat ogr aphy over silica C Internediate 38 gel (eluent:
98/2/0Q.1; 15-40Qum). Two fractions ox NIt were

’-![lﬂerhﬁ&at%gBVeTHelt‘@(ﬁle 4‘115g‘)wa.spunf%(i%@or ated. Yield : 0.08 g of |~

'ntermadlpfle g %‘i\steéem SO. A) (15% M : 575, Rt: 5. 70)

hnul i ate BP Y SEPRIRPEIRET SAT g of i nt er medjcat
sermedipt 36 r ngsdl{chert: QHledl\@@iWﬁ@}éomer B) B) (12%.JM+ : 5y5).
e 39 The re596¢4,1@1(1@ 1912 o ﬁl@ﬁoﬂglw’ekefl coI um c[ﬁroamato r aphy
| i gel (€ F_i % (l\/ﬁ . bur e
were N/ F [0 ?Cé%itaé}ﬁ e é‘vaEOI vent was e( ?;br aﬂed/\ Yi-el di g :

0.4g of int

ernedi ate 3

evepiiraied diddi G¢heel A) F
intermediate 35 (diastereoisomer A)
(22%, MH+ : 529) and 0.12 g of
intermediate 36 (diastereoisomer B)
(30%, MH+ : 529).

//,

Intermediate 35 (diastereoisomer A)
Intermediate 36 (diastereoisomer B)

Intermediate 37
and

Intermediate 38

The residue (0.63 g) was purified by
column chromatography over silica
gel (eluent: CH,ClL,/MeOH/NH,OH
98/2/0.1; 15-40um). Two fractions
were collected and the solvent was
evaporated. Yield : 0.08 g of
intermediate 37 (diastereoisomer A)
(15%, MH+ : 575, Rt: 6.70) and 0.06
g of intermediate 38 (diastereoisomer
B) (12%, MH+ : 575).

Br-__ /Qj,//i\ - o NH\
e
~

Intermediate 37 (diastereoisomer A)
Intermediate 38 (diastereoisomer B)

Intermediate 39

The residue (0.92 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl/MeOH 95/5; 15-
40pm). The pure fractions were
collected and the solvent was
evaporated. Yielding : 0.4g of
intermediate 39 (diastereoisomer A)
(56%, MH+ : 541).

Intermediate 40

The residue (0.49 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl/MeOH/NH,OH
96/4/0.1; 15-40um). The pure
fractions were collected and the
solvent was evaporated. Yielding :
0.265g of intermediate 40
(diastereoisomer B) (66%, MH+ :
541).

Intermediate 40 (diastereoisomer B)




(56% M+ : 541). Internediate 39 (diastereoisoner A) Internediate 40 The
residue (0.49 g) was purified by colum chromatography over silica gel
(eluent: CH2Cl 2/ MeOH/ NFHMOH H Br H 96/4/0.1; 15-40n). The pure fractions
wer e col | eptoedosndosshe N, o sol vent was evaporat ed. Yigdirgodbedadbg of
internediate 40 F (diastereoisonmer B) (66% M+ Internediate 40
(di astereoisomer B) 541). WO 2007/ 0149. 4 PCTI EP2006/ 064847 -44 a-2)
Preparation of internediates 15 and 16 Br OHNt NO O Internediate
15 (Al) Internediate 16 (A2) 5 Internediate 13 (di astereoi somer A) (0.9 g)
was purified by chiral chromatography over silica gel (eluent : 100%
ethanol). Two fractions were collected and the solvent was evaporated.
Yield : 0.420, LR ( tiomer A1) (MP.: 161 C, M+ :
541) and 0. 397?%%@%%%#%&@%@“%@5 T iomor A2) (M P.. 158 C, M-
541). 10 a-3) Preparation of internedi at4 and 45 OHH ~-NON- O
Internediate 44 (dia A

Br NH

Intermediate 15 (A1)
Intermediate 16 (A2)

5 Intermediate 13 (diastereoisomer A) (0.9 g) was purified by chiral chromatography
over silica gel (eluent : 100% ethanol). Two fractions were collected and the solvent
was evaporated. Yield : 0.420 g of intermediate 15 (enantiomer A1) (M.P.: 161 °C,
MH+: 541) and 0.397g of intermediate 16 (enantiomer A2) (M.P.: 158 °C, MH+:
541).

10
a-3) Preparation of intermediates 44 and 45

Intermediate 44 (dia A)
Intermediate 45 (dia B)

A mixture of intermediate 43 (prepared according to A6.a) (1.5 g, 2.62 mol),
ammonium formate (0.83 g, 0.013 mol) and palladium on charcoal (10%, 1.5 g) in
methanol (30 ml) was heated under reflux for 1 hour. The mixture was cooled and

15 filtered on a short pad of celite, Water was added. The organic layer was extracted
with ethyl acetate, separated, dried (MgSO,), filtered, and the solvent was evaporated.
The residue (1.3 g) was purified by column chromatography over silica gel (eluent:
MeOH/AcNH4: 60/40, kromasil C,s, 5 tm) The pure fractions were collected and the
solvent was evaporated yielding two fractions. Yield : 0.14 g of intermediate 44 as



Internediate 45 (dia 13) A mxture of intermedi ate 43 (prepared according
to A6.a) (1.5 g, 2.62 nol), amoniumformate (0.83 g, 0.013 nol) and

pal | adi um on charcoal (10% 1.5 g) in nethanol (30 m) was heated under
reflux forw@:2mgwi493dThe m xture was cool ed and 15 filt erred/EPRooa/osisor t pad of
celite. Water was added. The organic |layer was extracted wth ethyl
acetate, separated, dried (MJSO4), filtered, and the sol vent was
evaporated. The residue (1.3 g) was purified by columm chromat ography over
silica gel (eluent: MOH AcNH4: 60/40, kromasil Cra, 5 m) The pure
fractions were collected and the solvent was evaporated yielding two
fractions. YiddstereoisOmidA @l2546, Nt e403 ehdat 26 el imsrmADaR006 4k QhdtSBdisomer

PCT/ FP2006/ 064847, mip. fapst er eoi soner A (12% Mt @ 403) and 0.26 g of
internedi ate 45 as diastereoi soner B (22% M+ : 403). Exanple A9
Preparation of internediate 18 /=N A O NBr Intonnediate 18 5 A m xture of

t he i ntermedi BaepBAYPrepared according to exanple AS. a-1) (0.0002 nol) and
CDI (0.0003 mq&%ﬂhﬁngﬁﬁwﬁxﬁﬂ%él s stirred and refluxed for 2 hours, poured
out into H20 and extracted wth CHzCl 2, The nic | ayer was separat ed,

dried (MgS™), filtered, and the sq t O \%gaporated. Yield: 0.15 g of
internmediate 18 10 (di astereoi soner , Preparation of the
conpounds Exanple Bl Preparation of | Br A~N Compound | 15 A

m xture of internmediate 13y , ed A ing to exanple A8,a-1) (0.00009
nol ) and paraf or mal dehyde (C in(toluene (5 M) was stirred at 80
C. The m xture was evapor at ed i
chromat ogr aphy over silica gel l

Intermediate 18

A mixture of the intermediate 39 prepared according to example A8.a-1) (0.0002 mol)
and CDI (0.0003 mol) in THF (7 ml) was stirred and refluxed for 2 hours, poured out
into H,O and extracted with CH,CL. The organic layer was separated, dried (MgSOy),
filtered, and the solvent was evaporated. Yield: 0.15 g of intermediate 18

10~ (diastereoisomer A) (84%).

B. Preparation of the compounds

Example Bl
Preparation of compound 1

Compound 1

15 A mixture of intermediate 13 (prepared according to example A8.a-1) (0.00009 mol)
and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stirred at 80 °C. The mixture
was evaporated. The residue (*) was purified by column chromatography over silica gel
(eluent ;: CH,CI,/MeOH 99/1 ; 15-40 um). The pure [ractions were collected and the
solvent was evaporated. Yield: 0.025 g of compound 1 (diastereoisomer A) (49%,

20 M.P.: 112 °C).



(eluent : CH2C12/ MeOH 99/1 ; 15-40 m. The pure fractions were coll ected
and the solvent was evaporated. Yield: 0.025 g of conpound |

(di astereoi somer A) (49% 20 MP.: 112 C), WD 2007/014934 PCT/ EP2006/ 064847
-46 Fol | omwa@oonmaainds were prepared according to the pgp¥Ropdegdure. The
purification of the residue (*) is indi cated if different fromthe
above-described purification. 5 O'N 68 g of diastereoi sonmer A Conpound
2 (69 % MH: 551, Rt: 4.98) / NO Cor’rﬁl und 2 (diastcrcoisoncr A) 40G-N_~
0.11 g of diastereoisonmer A O Conpound 3 (98 % MH: 509, Rt: 6.48)
Compound 3 di astereoi soner A) 0.08 g of diastereoisoner Ai0 Conpound 4
(80 % MH: 505, Rt: 5.83) N O Conpound 4 diastcrcoisoncr A) 0.082 g of

di ast o 0 28%?”531 VD BBHN s et sncs et sy Boglube Comtuna 6

0,082 g of di Al Yskrgesidued™)igdipgtedilidiffesay fromihe apovesqesqqibed Co

purification.
5
0.068 g of diastereoisomer A
Compound 2
(69 %, MH+: 551, Rt: 4.98)
0.11 g of diastereoisomer A
Compound 3
(98 %, MH+: 509, Rt: 6.48)
0.08 g of diastereoisomer A
Compound 4
(80 %, MH+: 505, Rt: 5.83)
0.082 g of diastereoisomer A
Compound 5
(100 %, MH-+: 489, Rt: 3.70)
Compound 5 (diastereoisomer A)




mound 6 di astereoi somer A) The residue was purified by colum

chromat ography over silica gel (eluent: CH2Cl 2/ MeOH 99/1; 15-40 Br ON
Compound 7 gm). The pure fractions were collected and the solvent was N O
evapor at edwWovloel/@4939. 036 g of di astereoi sonmer B (71% ME/ELoouewsad 7

(di astereoisomer B) 108 C). O*N 0.045 g of diastereoisonmer B Br \ \
Compound 8 (88 % MA: 168 C) / i N o/ _I47_I Conmpound 8 (di ast ereoi soner B)
O'N  Conpound 9 0.077 g of diastereoisomer B\ \ \ (61 % MH+: 551, Rt:
4.65). No 1 Conpound 9 (diastereoisoner B) n"N Conpound 10 0.040 g of
di ast ereoi seprer—B O\ (100 % Mk 505 Rt- 5 88) IC 1 NO/ Conpound
10 (diastereoi somer B)| WD 2007/ 014934 PCT/ HP2006/ 1164847 18 0 .044(g of
di astereoi spner B Conpound 11

0.082 g of diastereoisomer A

Compound 6
(89 %, MH+: 541, Rt: 4.15)

The residue was purified by
column chromatography over
silica gel (eluent:
CH,CL/MeOH 99/1; 15-40
Compound 7 um). The pure fractions were
collected and the solvent was
evaporated. Yield: 0.036 g of
diastereoisomer B (71%, M.P.
: 108 °C).

0.045 g of diastereoisomer B

Compound 8
(88 %, M.P.: 168 °C)

0.077 g of diastereoisomer B

C d9 :
ompoun (61 %, MH+: 551, Rt: 4.65).

0.040 g of diastereoisomer B

Compound 10
(100 %, MH+: 505, Rt: 5.88),

Compound 10 (diastereoisomer B)




(72 MH: 489, Rt: 3.7). vi 0/ Conpound 17 diastereoisoner B) ' O'N 0,12 g
of diastereoisoner B O A v Conpound 12 (98 % M+: 541, Rt: 3.97). i o/
Compound 12 (dinmerwi sonier B) O N Conpound 13 ~ 0.034 g of

di ast er eoiVe@B7/OBIBr O'40ON (90 % M+: 587, Rt: 593). PCT/EEWAGoUsId 13
(diastercoisomer B) C 0.026 g of diastereoisomer A o"N  Conpound 21 (40
% MP.201C). Br 410 Conpound 21 (di astgreoi somer A) Il 111 WO 2007/014934
PCT/ EP2006/ 064847 -49- Exanple B2 Preparation of compound 14 OV CI N O /
O Conpound 14 A mixture of internmediate 30 (di astereoi somer B prepared
accordi ng tre—exarpte—-A~A8—a—1—0-068009—+pl)—and—paratornal-dehyde—(0,0001
nmoll in toljuene (5 nilf) was stirred at 5 B0 C, The m e was evapor at ed,
The residuge was purififed by col umm chronat pgraphy over ica gel (¢luent:
CH2Cl 2/ MeOl 99/ 1; 15-40 m). The pure fracftions were col| egted”and the

sol vent was evapor at ed 0.0§ne of @sdtdeisonr 81 p, 1007 x
Compound 11
(72 %, MH+: 489, Rt: 3.7).

0.12 g of diastereoisomer B

Compound 12
(98 %, MH+: 541, Rt: 3.97).

0.034 g of diastereoisomer B

Compound 13 |
(90 %, MH+: 587, Rt: 5.93).

0.026 g of diastereoisomer A

Compound 21 | o
(40 %, M.P.201°C).

Compound 21 (diastereoisomer A)




was crystallized fromdiethyl ether. The precipitate was filtered off and
dried. Yield 0.033 g of conpound 14 (di astereoi soner B) (33% MP.: 189
C). 10 Exanple B3 a) Preparation of conpound 15 O-N~ 1 d ~ ~ 1\1 0
Conmpound 180A00T0x498% e of conpound 3 (di astereoi soner A PST&Paetcdecor di ng
to exanple B1) (0.1mmol) and iodonmethane (0.1 mmol) in acetone (2 in[) was
stirred at room 15 tenperature for 2.5 hpours. The precipitate was filtered,
washed with acetone and dried. Yield : 0.031 g conpound 15

(di astereoi somer A) (48% MP.: 211 C) WD 2007/014934 PCT/F. P2006/ 064847
-50 Fol | owi ng conmpound was prepared according to the previous procedure:
ON+ 0. 046 g EfamgleBX er eci somer B (71 % C aNl O Conpound 16 MP.: 195 CO).
Conmpound 16 ( dhrapataB6L6H SRPBINdB4 b) Preparation of conpound 17 O N+ | Br
aN, O 1 Conpound 17 A m xture of conmpound | (0.139mmol) and i odonet hane
(0.139mMmol ) in acetone 5 (3nl) was stirreg t roomtenperature for 3 hours.
The precipitate was filtered, washed w 1i et hyl et her and acet one and
dried. Yield : 0.060 g of conpoypd 17 ¥oi soner A) (76% M. 245C).
Fol | owi ng conpound was prepared agcordi g to.the previous procedure:

Compound 14

A mixture of intermediate 30 (diastereoisomer B prepared according to example A8.a-
1) (0.00009 mol) and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stirred at
5 80 °C. The mixture was evaporated, The residue was purified by column

chromatography over silica gel (eluent: CH,Cl,/MeOH 99/1; 15-40 um). The pure
fractions were collected and the solvent was evaporated. The residue (0.11 g, 100%)
was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield :
0.033 g of compound 14 (diastereoisomer B ) (33%, M.P.. 189 °C).

10

Example B3
a) Preparation of compound 15

Compound 15

A mixture of compound 3 (diastereoisomer A prepared according to example B1)
{0.1mmol) and iodomethane (0.1 mmol) in acetone (2 ml) was stirred at room

15  temperature for 2.5 hours. The precipitate was filtered, washed with acetone and dried.
Yield : 0.031 g compound 15 (diastereoisomer A ) (48%, M.P.: 211 °C)



ONt\ Conpound 18 0.076 g of diastereoisoner B (96 % Br \ \ MP.: 228 O).
N O Conpound 18 (dia9tereoi somer B) 10 WO 2007/014934 PCT/ EP2006/ 064547
-51- c¢) Preparation of conpound 19 0 1 Br Conpound 19 A m xture of
conmpound 1Wm2003@#98| ) and i odoet hane (0.209mMmmol ) in ackCDRE20(BIHH7 was
stirred at roomtenperature for 24 hours. The precipitate was filtered,
washed with diethylether and acetone ang dried, Yield : 0.076 g of
conmpound 19 (diastereoisoner 5 A (94% MP. 236C). Follow ng conpound was
prepared according to the previous procedure: / J 0.085 g of

di astereoi soner B (80 % Bi V \ Conpound 20 MP.: 215 C). / i / NO
Conpound 20 (8¢ kstiey @nipsuniawess pBipareCaccAniidgtt ileakevimes hodsiuld The nass of the
conmpounds wag recorded with LCVS (liquid chromatography nas
spectronetry). Three neffhods were used which are descri bed
are gathered in Table 1 below. LCVS-nethod 1 1% LCMS analy

out (electrogpray ionizatli i p,.positive e, scanni
900 anu) on aJdshesmsils Cké)ggéf)ﬂﬂ%te(r?oﬁs[o@}e&ﬁ?ﬂ“%m nt | BA
150 mm with|a flow ratgMP: 195 ni nute. Two nobile DS @
A: 30% 6. 5nM|lammoni um agetate + 40% acetonitrile + 30% | @
(2m /1); nobile phase B: 100% acetonitrile) werne enployed to~dn a

gradi ent condition from Compound 16 (diasterecisomer B)

b) Preparation of compound 17

Compound 17

A mixture of compound 1 (0.139mmol) and iodomethane (0.139mmol) in acetone

5  (3ml) was stirred at room temperature for 3 hours. The precipitate was filtered, washed
with diethylether and acetone and dried. Yield : 0.060 g of compound 17
(diastereoisomer A) (76%; M.P, 245°C).

Following compound was prepared according to the previous procedure:;

0.076 g of diastereoisomer B (96 %,

C d18
ompotn M.P.: 228 °C).

Compound 18 (diastereoisomer B)

10



20 100 % A for I mnute to 100% B in 4 mnutes, 100%B for 5 mnutes to 100
%Ain 3 mnutes, and rcequilibrate with 100 % A for 2 mnutes. WO
2007/ 014934 PCT/ EP2006/ 064847 -52- LCMS-nethod 2 LCMS anal ysis was carri ed
out (el ectwopi7ay498eni zati on in both positive and negatAcreEr2{oewbsed) node
scanning from 100 to 1000 anmu) on a Kromasil C18 colum (Interchim 5
Montlupon, FR; 3.5 m 4.6 x 100 m) with a flowrate of 0.8 nml/mnute. Two
nobi | e phases (nobile phase A: 35%6.5 anmoni um acetate + 30%
acetonitrile + 35% formc acid (2m/1); nobile phase B: 100% acetonitrile)
were enployed to run a gradient condition from 100 %A for 1 mnute to
100% B i n 4 nichBtepgatiobh@P%orBpaand & flow rate of 1.2 m/mnute for 4 mnutes
to 100 % A at 0,Sm/mnute in 3 mnutes, 10 reequilibrate with 100 % A
for 1.5 mnute. LCVS-nethod 3 LCMS analy Pjarrled out (el ectrospray
nmode scanning from 100
: IIford USA;, 3.5 m 4.6 x
100 mm with a flowrate of 0.8 nj Y m)blle phases (nobil e phase
A: 35% 6. 5mM ammoni um acetate + 30% Pan + 35% formc acid
(2nl11); nobile phase B: 100% acetonitril ]
gradient condition from 100 %A for 1 mnut®&to 100%B in 4 mnutes, 100% B
at a flowrate of 1.2 mmnute for 4 minutes to 100 % A at 0.8ml/mnute in
3 mnutes, and 20 reequilibrate wthel0Q.9%A for 1.5 mnute. Table 1:
LCVS parent peak LCMS- No. nethod |Int er nmediate 11 1 Internediate 12 1

Internediate 27 3 Internediate 33 1 nternediate 34 1 Internediate 37 3
Conpound 2 3 A mixture of compound 1 (0 139mmol) and lodoethane (0. 209mm01) in acetone (3ml)

was stirred at room temperature for 24 hours, The precipitate was filtered, washed with
diethylether and acetone and dried. Yield : 0.076 g of compound 19 (diastereoisomer
5  A) (94%; M.P. 236°C).

Following compound was prepared according to the previous procedure:

0.085 g of diastereoisomer B (80 %,

C d 20
ompout M.P.: 215 °C).

Compound 20 (diastereoisomer B)

C. Analytical methods
10  The mass of the compounds was recorded with LCMS (liquid chromatography mass

spectrometry). Three methods were used which are described below. The data are
gathered in Table 1 below.

LCMS-method 1
15  LCMS analysis was carried out (electrospray ionization in positive mode, scanning

mode from 100 to 900 amu) on a Kromasil C18 column (Interchim, Montlugon, FR; 5
um, 4.6 x 150 mm) with a flow rate of 1 ml/minute. Two mobile phases (mobile phase
A: 30% 6.5mM ammonium acetate + 40% acetonitrile + 30% formic acid (2ml/l);
mobile phase B: 100% acetonitrile) were employed to run a gradient condition from
20 100 % A for 1 minute to 100% B in 4 minutes, 100% B for 5 minutes to 100 % A in 3

minutes, and reequilibrate with 100 % A for 2 minutes.



Compound 3 2 Conpound 4 2 Conpound 5 3 Conpound 6 3 WD 20071014934
PCTI EP2006/ 064847 -53- LCVS No. nethod Compound 9 3 Compound 10 2
Compound 11 3 Conpound 12 3 Conpound |3 3 Pharmacol ogi cal exanpl es

Pr epar at i oW0ado7a498€r i al suspensi ons for suscepti bilit yoregrRémagessdhe
bacteria used in this study were grown overnight in flasks containing 100
m 5 Mieller-H nton Broth (Becton Dickipson - cat. no. 275730) in sterile
de-ionized water, wth shaking, at 37 C Stocks (0.5 nil/tube) were stored
at -70 Cuntil use. Bacteria titrations were perforned in mcrotiter

pl ates and colony formng units (CFUs) were determned. In general, an

i noculum | evel of approximately 100 CFUs was used for susceptibility
testing. 10 Antnishasisani al Susceptibility testing: |1C90 determ nation

bl at 05 wer e TS AT RS0 G U TR PN (b UL PC BBk enrent ed
with 0,25 % B8#isedbulodesgammtg fm $@0oio K 0&¢bdnut) oo a Kr¢ridas8 (X8 cdBmhi(ngdrchirest
Covectol i1 el GRRIUD gﬁl’nm’@é‘gO@W%‘Pg,f@d‘?ea’iy?’éc‘;“@“?ﬁ e brer
ik alin v al sl fesmior ooy R
G per el | @%‘ﬁ%ﬁﬂﬁ%&gﬁ?ﬁ’o@@ﬁ or DRALETE by i + BRGNS Y, 1006°1 O
2 8x Muel | er - O\Auafﬁoé 'ZBP Gplﬁutﬁgqj:id#u%g%g%%e% att(bgn’ll/mlnute m Z? minutes, and

10 reequilibrate with 100 % A for 1.5 minute.

LCMS-method 3 ,
LCMS analysis was carried out (electrospray ionization in both positive and negative

(pulsed) mode scanning from 100 to 1000 amu) on a Sunfire C18 column (Waters,

15  Millford USA; 3.5 pm, 4.6 x 100 mm) with a flow rate of 0.8 ml/minute. Two mobile
phases (mobile phase A: 35% 6.5mM ammonium acetate + 30% acetonitrile + 35%
formic acid (2ml/1); mobile phase B: 100% acetonitrile) were employed to run a
gradient condition from 100 % A for 1 minute to 100% B in 4 minutes, 100% B at a
flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8ml/minute in 3 minutes, and

20  reequilibrate with 100 % A for 1.5 minute.

Table 1 : LCMS parent peak

No. LCMS-
method
Intermediate 11 1
Intermediate 12 1
Intermediate 27 3
Intermediate 33 1
Intermediate 34 1
Intermediate 37 3
Compound 2 3
Compound 3 2
Compound 4 2
Compound 5 3
Compound 6 3




the rows A to 11, except columm 12. The sane vol unme of broth nedi um w t hout
i nocul um was added to colum 12 in row Ato H The cultures were incubated
at 37C for 24 hours under a nornal atnosphere (incubator with open air

val ve and worarmuosss ventilation). At the end of i nculpariremos/onesyday after
i nocul ation, the bacterial growmh 25 was quantitated fluoronetrically.
Therefore resazurin (0.6 ng/mM) was added in a volunme of 20 | to all wells
3 hours after inoculation, and the plates were re-incubated overnight. A
change in col our fronlblue to pink indicated the gromh of bacteria. The

fl uorescence mas_Lead_Ln_arcnnpuLer control | ed fluorometer (Cytofluor

Bi osearch) at an exci tati onpewsel ength of 530 nm and an em ssi on wavel engt h
of 590 30 nun|Nhe ngrow thggibition achi eved by the conmpounds was
cal cul at ed accprdrmg—toW9200776114934 PCT/ EP2006/ 064847 -54 standard

met hods, The | (C9empoBsd® essled Bn 1k g/m) was defined as the 90 % i nhibitory
concentration Q@mQ@QMerdI gpowm h. The results are shown in Table 2. Agar
di l uti on met hod C1n<)mf§9 viar'ugs he m ni mal concentration for obtaining 99
% i nhi bi ti on of—Pacteriat—Tgrowh) can be deternined by perforning the
standard Agar ol 2pt hod3accprding to NCCLS st andards* wherein the
medi a used inc|gggpudigl | e - Hsntoh agar. * Cinical [aboratory standard
institute. 2005—MeEThOdS for dirfution Antimcrobial susceptibility tests
for bacterla that groms Aerobi cal l'y: approved standard -sixth edition 10
Time kill JaymaBaetien poinis or bacteriostatic activity of the conpounds
may be det er rpré}ﬁz%tloﬂ o?b&c'tem?zl siShérsion$ ﬁytﬁlﬂé])ttﬂgtt)ltgﬁmgr oth m crodilution

met hod *. ssa 0Cc0CC aureuys a thicillin

resi st ant S @ﬁ%%‘gla ?I“S § Véetrea$rf’YV‘E@ }?lﬂbﬁ%ﬂ‘%‘rﬂn&‘m@ fbgd‘ﬂqﬁus and MRSA
is 106 CFQ / l\mellemHlelnllh@thl(-lequidfimm calhe. 28A30) hagede dalonzedpewnds ar e

used at the Q@m%ﬁml{gaﬁﬂmc%m&s@osgl/ﬂu@e)tww@s%o&@%%%(ﬂlm%se Bh&&@a as
det er m ned in

|V|n acteri al
agent | const NAVE s Tet R &° GROTAK Pl 0 coloph bt el RV g t ne
m cr oor gani srietgminednbn genersl arciopqrdumgzel af epproxcrodiely é@D @FUswascnsedAfon er 0, 4,
24, and 48 hrggsegfiivhiigihadsi on sanpl es 20 are renoved for determ nation of
vi abl e coynts by serial dilution (10-' to 10-') in sterile PBS and plating
(200 I') onf Mueller Hinton agar. The plates are incubated at 37 C for 24
hi s and t he rnimiderredd! Suoteptihibsy teating: d€yyderimiagtionKi | | i ng curves can be
constructed BYicroritre plate assay

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile

deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
15 final test concentration) of compounds were added in 45 ul volumes in column 2. Serial
five-fold dilutions (45 ul in 180 ul) were made directly in the microtiter plates from
column 2 to reach column 11, Untreated control samples with (column 1) and without
(column 12) inoculum were included in each microtiter plate. Depending on the
bacteria type, approximately 10 to 60 CFU per well of bacteria inoculum (100
20 TCID50), in a volume of 100 pl in 2.8x Mueller-Hinton broth medium, was added to
the rows A to H, except column 12. The same volume of broth medium without
inoculum was added to column 12 in row A to H. The cultures were incubated at 37°C
for 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation), At the end of incubation, one day after inoculation, the bacterial growth
25  was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a
volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated
overnight, A change in colour from blue to pink indicated the growth of bacteria.
The fluorescence was read in a computer-controlled fluorometer (Cytofluor
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
30 nm. The % growth inhibition achieved by the compounds was calculated according to




plotting the | 0ogloCFU per nil versus tine. A bactericidal effect is
commonly defined as 3-1ogin decrease in nunber of CFU per ml as conpared
to untreated inoculum The 25 potential carryover effect of the drugs is
removed bw&E0T/a494di | uti ons and counting the col oni espat/Erdogdiess47di | uti on
used for plating. No carryover effect is observed at the dilution of 10-2
used for plating. This results in I|mt54of detection 5 X 102 CFU/ m or
<2.7 log CFU mM . * Zurenko,GE et a(. I'n vitro activities of U-100592 and
U- 100766, novel oxazolidinone antibacterial 30 agents. Anthnicroh. Agents
Chenot her. 40, 839-845 (1996). Determ nation of cellular ATP levels In
order to anakysird hehohafigd Cirfexphssctiot py/mbevas défared ATRe 80 ficiehibitayi on ( using

ATP  bi ol um @&ﬁc&%ﬁ&lm)actéﬁqp Eth, FHE AY s AFRhGRH Il ﬁ@he@ut by growing a
culture of S. aureus 5 (ATCC29213) stock in 100 nil "Mueller H nton flasks

and incubate in a shaker i ncubator for 24 hrs at 37 C (300 rpn). Measure
OD405 nm andAged dilutiant wethde CFU/ml. Dilute the cultures to 1 x 106 CFU mi

(final copcepft \Jafﬁ@s l%rml'ﬁ‘i-ﬁﬁl @@ﬁéﬂ'{a@m; othzmH waziglqgrlngﬁ-é%étenal
PCT/ EP2006/ 0648 pound at

ad est
0.1 to 10 ti BB Ry %te(ﬂ?ms oy Eﬁjl%fmlé%g et et ' oh 1680 2P @Ot o
assay). | ncubaWNeCLPesmlatdghebertiotheOnedBusehidcl@des Musliereldintoatag800 r pm and 37C.

Use 0.6 m ba@ﬂrﬁ‘c’&l‘lﬁa!nat§1§'§91@£]c§1hsgﬂte fzsdarm&ﬂa@s 8 @@a@on%pm&lué?ﬁ&s@aﬂm?@eqs ot 0 @ new 2
m eppendorf tubes. Add | ysis reagent ( vortex at 5

max speed anBaCie‘Hdlﬁ‘b%‘twéAFrBli‘ca@ ?PPrﬂYiﬂ%@d”&‘( SEYHPt enper at ur e. Cool on ice. Let
the lumlAometer warm up to 30C (Lum noskan Ascent Labsystens with
injector). Firihe ANGssap0l U (= 6 wells) with 100 | of the same sanple. Add

o O e e FEEMha s S350 YEh B S S SSHRL BT st
ONWN e WizsiayWisgthibrogh ticrodilution method *. In a time kill assay on
Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
15 inoculum of S. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
1Cyo as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
test compounds are incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples
20  are removed for determination of viable counts by serial dilution (10" to 10°®) in sterile
PBS and plating (200 pl) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hrs and the number of colonies are determined. Killing curves can be constructed by
plotting the log;oCFU per ml versus time. A bactericidal effect is commonly defined as
3-logio decrease in number of CFU per ml as compared to untreated inoculum. The
25  potential carryover effect of the drugs is removed by serial dilutions and counting the
colonies at highest dilution used for plating. No carryover effect is observed at the
dilution of 10 used for plating. This results in limit of detection 5 X 10> CFU / ml or
<2.7 log CFU/ml.
* Zurenko,G.E. et al. In vitro activities of U-100592 and U-100766, novel oxazolidinone antibacterial
30  agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).

Determination of cellular ATP levels

In order to analyse the change in the total cellular ATP concentration { using ATP

bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
35  (ATCC29213) stock in 100 ml Mueller Hinton flasks and incubate in a shaker-

incubator for 24 hrs at 37 °C (300 rpm). Measure ODyps nm and calculate the CFU/ml.

Dilute the cultures to 1 x 10° CFU/ml (final concentration for ATP measurement: 1 x
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10° CFU/100 ul per well) and add test compound at 0.1 to 10 times the MIC (i.e. ICy
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes
at 300 rpm and 37°C. Use 0.6 ml bacterial suspension from the snap-cap tubes and add
to a new 2 ml eppendorf tubes. Add 0.6 ml cell lysis reagent ( Roche kit), vortex at

5  max speed and incubate for 5 minutes at room temperature. Cool on ice. Let the
luminometer warm up to 30°C (Luminoskan Ascent Labsystems with injector). Fill one
column (= 6 wells) with 100 pl of the same sample. Add 100 pl Luciferase reagent to

each well by using the injector system. Measure the luminescence for 1 sec.
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(la) RBRNR2 (RS)r (R)p SSZNR4 \\ (I b) / RB Re R2 a

phar maceutical ly acceptable acid or bage addition salt thereof, a
guaternary am ne thereof, a stereocheltically isoneric formthereof, a
tautonmeric formthereof or a N-oxide formthereof, wherein R is hydrogen,
hal o, hal oal kyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy, 10 alkylthio,
al kyl oxyal kyl , al kyl thi oal kyl, Ar-alkyl or di (Ar)alkyl ; p is an integer
equal to 1, 2, 3 or 4 ; R2 is hydrogen, hydroxy, nercapto, alkyloxy,

al kyl oxyal kyl oxy, alkylthio, 1 1Y nono or di(alkyl)am no or a radical of
formula wherein Yis CH2, 0, S, NHor Nalkyl ; 15 R3 is al kyl, At,

Ar-al kyl, Het or Het-alkyl; R is hydrogen, alkyl or benzyl; R5 is

hydr ogen, hal o, hal oal kyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

al kyl oxyal kyl , GUAdMS hi oal kyl, Ar-al kyl or di(Ar)alkyl; or -59- two vicinal
R5 radi cal s mayl.best afecdmbege fdr e maQuib@irevt Og@lidagent Wrkke teh@eftreny! ring to

whi ch they are at : X i i 2, 3, 4 or
5 “and o 15 nysrepanreftiihUhoba b ok BNt Rl et B 5 D1 T O
is oxo ; or R and Rs toget her formtta%radical -CH=CHN=; Zis CH2 or

A=0;

a pharmateutically acceptable acid or base addition salt thereof, a quaternary
amine thereof, a stereochemically isomeric form thereof, a tautomeric form thereof
or a N-oxide form thereof, wherein

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
10 alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

P is an integer equal to 1,2,3 or 4 ;

R? is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

?\\Nﬁ
Y
mono or di(alkyl)amino or a radical of formula K/ wherein Y is

CH,, O, S, NH or N-alkyl ;

15 R® is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
R* is hydrogen, alkyl or benzyl;
R’ is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

alkyloxyalkyl, alkylthioalkyl, Ar-alky! or di(Ar)alkyl ; or



al kyl is a straight or branched saturated hydrocarbon radical having from1l
to 6 10 carbon atons ; or is a cyclic saturated hydrocarbon radi cal having
from3 to 6 carbon atons ; or is a cf@ric sat urat ed hydrocarbon radi cal
having from3 to 6 carbon atons attached to a straight or branched
saturated hydrocarbon radical having from1l to 6 carbon atons ; wherein
each carbon atom can be optionally substituted with hydroxy, alkyloxy or
oxo; 15 Ar is a honocycle selected fromthe group of phenyl, naphthyl,
acenapht hyl, tetrahydronaphthyl, each optionally substituted with 1, 2 or
3 substituents, each substituent independently selected fromthe group of
hydroxy, halo, cyano, nitro, am no, nono- or dialkylamno, alk

hal oal kyl, al kyl o vicipah Roslegls max/be tekan igsiar 1o faimkippehey with Bismpeny! ring

am nocar bonyl , norphol i mywhieintey2e amached a aaphitiylal kyl am nocar bonyl ; Het is a

ronocycli ¢ et er ogycle L B Tyl Ui oyl oxazdl ¥

i soxazol yl "t hi az§17yl %1’8? 5%’23“591/{7105@2% *di nyl, pyrimdinyl, p;/razi nyl and
pyridazi nyl ;5 or aRpi cycllaln'dﬂ@é@nékfdéfylcl e selected from the group 25 of

qui nol i nyl, qui nogr&l i nylisoxbhneol yl, benzi m dazol yl, benzoxazol yl,

benzi soxazol yl , bﬁméﬁtﬂik%&%nﬁ ?eeﬁfléﬁ%m (R}_yl benzof ur anyl

benzot hi enyl 2 3-di I oXln of benzo[l 3]d|oonyI ; each
nonocyclic and b| @ycl i c s Gt cI e may optionally be substituted on a
carbon atom w t h alkyl2 ipa stﬁalghﬁﬁ b&ud:hsd st lydroesaien ralidakiaving &t litndependent | y

sel ected frgm the grouypef atorh@lcﬁ’is awgfcgﬁrate@h}iﬁydcm@& kiKY hﬁ?fﬂé fronhﬁ!oo' S a
substituent sel ected f6r odo and

hal oal kyl is a strai ghtcarrpfm%?%{%t%ésp RY licﬁ?tartaégh*fﬁ%f?%%%?ﬁ%ﬂg?"é%ﬁa%oé’?g havi ng
froml|l to 6 carbon att®fgarean atpmsyaitached tg astrpight erdbranghed satwptedhy dragaberml  havi ng
35 from 3 to 6 carbon rati@Evidg fl@mARE b cabmatdutsa vaeteih yath ograsiasm tade cal

having from3 to 6 caro?g(;hag}t infdd AR h.‘?gm;(}galg}g g/(gg it or branched
v hranfily

sat ur at ed h}/drocarbon |ca avi toms -60- wherein

m
one or norelXarbof’at dWd Oérfoéy%iﬁﬁlf‘ftF‘?{J‘fr‘é © RiOPhOLR aceﬂ%ﬂh@ybt ons:
provi ded that the bactterahgdronapifteydteachrppiienaldst swbstitutddarithd , Mycotybstitusnts.al

i nfection. each substituent independently selected from the group of hydroxy, halo,
cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and

20 mono- or dialkylaminocarbony] ;

Het is a monocyclic heterocycle selected from the group of
N-phenoxypiperidinyl, piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl,
thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl,
pyraziny! and pyridazinyl; or a bicyclic heterocycle selected from the group

25 of quinolinyl, quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzofuranyl,
benzothienyl, 2,3-dihydro-
benzo[1,4]dioxinyl or benzo[1,3]dioxoly! ; each monocyclic and bicyclic
heterocycle may optionally be substituted on a carbon atom with 1, 2 or 3

30 substituents, each substituent independently selected from the group of
halo, hydroxy, alkyl or alkyloxy ;

halois a substituent selected from the group of fluoro, chloro, bromo and iodo and

haloalkyl s a straight or branched saturated hydrocarbon radical having from 1

to 6 carbon atoms or a cyclic saturated hydrocarbon radical having

35 from 3 to 6 carbon atoms or a cyclic saturated hydrocarbon radical

having from 3 to 6 carbon atoms attached to a straight or branched

saturated hydrocarbon radical having from | to 6 carbon atoms;



5 2. Use according to claim1l wherein R is hydrogen, halo, Ar, Het, alkyl
or al kyloxy. 3. Use according to claim2 wherein R3 is halo. 4. Use
according to any one of the precedlng6 I"ai ms wherein p is equal to 1. 10
5. Use according to any one of the preceding clains wherein R2 is al kyl oxy.
6. Use according to any one of the preceding clains wherein R3 is naphthyl
or phenyl, each optionally substituted with 1 or 2 substituents. 15 7. Use
according to any one of the preceding clains wherein R4 is alkyl. 8. Use
according to any one of the preceding clainms wherein R5 is hydrogen or

hal o. 20 9. Use according to any one of the preceding clains whereinr is
1. 10. Use according to any one of the recedln | ai wherein R6 is
hydrogen. It. Use accordWﬁﬁmPBMHﬁym@ﬁ@'SWMWWEH%?éﬁﬁﬂ?‘6“%P§P%%mﬁhereln Z
is CH2. 25 12. Use accor dhalgateres;any one of the preceding clains wherein the
conpound is a coppedatth@iheacnal Rrettdds otied thahls MyBsaQEHI Mekchidy, Cl aim 1
wherein R is hydrogen; halo; alkyl; Ar or Het; is 30 al kyloxy; R3 is
napht hyl or phenyl, each optionally supstltuted with 1 or 2 halo; R4 is
alkyl: R5 i & hydr Beearcasfing e ciim Reyherein Ry isvydregen. Izlo, Ar, Hep alkyler alldexyaccor di ng
to any one of the preceding clains wherein alkyl is a straight or branched
saturated hydrgcaﬁggﬁuﬁaq fRhaid 2 WhEein R R, t0 6 carbon atoms. 35 15. Use
according to any one of e preceding claims wherein the bacteri al
infection is an |nfect|on with a grampositive bacterium -61 16. A

conbi nati on of 4 aVseacewdippiondy ofe oFte mateding lclaimsorhereinip)is egvaldefi ned i n any one
of clains fhto 14, and (b) one or nore other antibacterial agents provided
e o o 3L TR B BPl SPLINRGE ekl AR SAL B U B N0 -

anti mycobacterial "agents rmaceut | ca conposi t'ion conprising a
pharmaceutically acceptable carrier and, as active |ngred|ent a

t her apeut i cal | . eUUseastardieg mrapyiore ofthe (n:st;tedmgcc:tatnrpscwmﬂt1ndz{3 is faplithglloa (1 a) or (I b)
as defined in any,Qn@ &kh&hBhdIE shbstittted fith B LbkinRle or nore ot her
antlbacterlﬁ; agents provi ded that the one or nobre other antibacteri al

agents )
7. Use according to any one of the preceding claims wherein R” is alkyl.

8. Use according to any one of the preceding claims wherein R’ is hydrogen or halo.
20 9. Use according to any one of the preceding claims whereinr is 1.
10. Use according to any one of the preceding claims wherein R® is hydrogen.

11. Use according to any one of the preceding claims wherein Z is CHs.
25
12. Use according to any one of the preceding claims wherein the compound is a
compound of Formula (Ia).

13. Use according to claim 1 wherein R' is hydrogen; halo; alkyl; Ar or Het; R?is
30 alkyloxy; R’is naphthy! or phenyl, each optionally substituted with 1 or 2 halo; R*
is alkyl; R® is hydrogen or halo; R® is hydrogen; Z is CH,.

14. Use according to any one of the preceding claims wherein alkyl is a straight or
branched saturated hydrocarbon radical having from 1 to 6 carbon atoms.
35
15. Use according to any one of the preceding claims wherein the bacterial infection is
an infection with a gram-positive bacterium.



10 are other than antinycobacterial agents. 18. The use of a conbination as
claimed in claim 16 or a pharnmaceutical conposition as clainmed in claim 17
for the treatnment of a bacterial infe®ion. 15 19. A product containing (a)
a conmpound of Formula (la) or (Ib) as defined in any one of clains | to
14, and (b) one or nore other antibacterial agents provided that the one
or nore other antibacterial agents are other than antinycobacterial agents,
as a conbined preparation for sinultaneous, separate or sequential use in
the treatnent of a bacterial infection. 20 20. A conpound sel ected from /
O- + Br NOOMNIT Br. / NO~ a stereochemcally isonmeric formthereof or
a Noxide formthereof. 25 21. Use according to any one of clains 1 to 15
and 18 wherein the bacterial infectionis an infection with Staphyl ococci,
Ent er ococci or 18t Aeptnbinetimiof () 6 2empdEnd difermatacla) ofi(fhy ad d¥fiactyin enyenobf cl ai ns 1

et hici 11 n r oo o ams 16 1B 8 btor hBleBl, & Mb*t%”a‘@&“"srbf’@”%ﬁ R i st ant
coagul ase negat|v8r@?58h§ﬁ8¥%%%Fa ‘ﬁwb%%}%$?$?ﬁq$ %*gﬁt

St rept ococcus 5 pneunoni ae or nultlple resi stant Enterococcusfaecium 23.
Use accordi ng tlo Anphadideeuital €dndiobfonlcomPrishify AMekmb&undy@y eiceptitkecalret eri al

infection is [ ccus
peuroni ae. 10 2 4 m'it[gsc;}ch%n d&&t §tﬂ%Pa§¥Ju%ﬁ%&&?v@#ﬁo%&hsof%b a St %@o%&’

herei n e bact oFPET (1) GLY e HSe: M iF BEHBH! B IHIEORTETTIF 1 osi st ant
St aphyl ococcus auprtesan{ibARS8AY] .agents provided that the one or more other antibacterial agents

10 are other than antimycobacterial agents.

18. The use of a combination as claimed in claim 16 or a pharmaceutical composition
as claimed in claim 17 for the treatment of a bacterial infection. '

15 19. A product containing (a) a compound of Formula (Ia) or (Ib) as defined in any one
of claims 1 to 14, and (b) one or more other antibacterial agents provided that the
one or more other antibacterial agents are other than antimycobacterial agents, as a
combined preparation for simultaneous, separate or sequential use in the treatment
of a bacterial infection.
20
20. A compound selected from

a stereochemically isomeric form thereof or a N-oxide form thereof.
25
21. Use according to any one of claims 1 to 15 and 18 wherein the bacterial infection is
an infection with Staphylococci, Enterococci or Streptococci.
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22. Use according to any one of claims 1 to 15 and 18 wherein the bacterial infection is
an infection with methicillin resistant StaphAylococcus aureus (MRSA), methicillin
resistant coagulase negative staphylococci (MRCNS), penicillin resistant Streptococcus

pneumoniae or multiple resistant Enterococcus faecium.

23. Use according to any one of claims 1 to 15 and 18 wherein the bacterial infection is

an infection with Staphylococcus aureus or Streptococcus pneumoniae.

24. Use according to any one of claims 1 to 15 and 18 wherein the bacterial infection is
an infection with methicillin resistant Staphylococcus aureus (MRSA).



